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CHAPTER 1

Introduction

1.1

GEOPAK

is a comprehensive software package that covers every project phase from
conceptualization to final quantities and construction stake-out.
MicroStation graphic environment providing true interactive design.

The software works within the
For example, a horizontal

alignment can be created graphically, it can be calculated with the coordinate geometry component of
GEOPAK or some interactive combination of the two. Dynamic on-screen design provides immediate
interpretation of plan view geometrics for making design choices through visualization.

Using GEOPAK will help ensure consistency and accuracy of design work and generate a significant
time savings in the overall effort of producing construction plans.

File Names

GEOPAK uses and/or creates files during the design process. Several of the more common files are
detailed in the table below.

job###.gpk

This binary file is created when the user starts a coordinate geometry
(COGO) session for the first time or created through Project Manager.
The file may be appended to during the design process. All coordinate
geometry elements are stored in this file. Multiple users can access this
file at the same time, and only one file should be created for each project.
The "###" is the only variable in this filename. It represents a job number
(up to 3 alphanumeric characters) unique to a project and is defined by the
user upon creation.

fname##t.ioc
Example:
align999.ijd

ASCII input file for loading data during a COGO session. "###" represents
the job number and "oc" is the operator code (users initials). Filename
characters are limited to 5 characters plus the 3 job number character
designation as indicated with the example.

fname##t.ooc

ASCII output file created by GEOPAK during a COGO session. Variables

Example: are the same as defined above. Filename characters are limited to 5

align999.0jd characters plus the 3 job number character designation as indicated with
the example.

fname.inp Any ASCII input file for running GEOPAK processes. Name is user

Example: desxs.inp

defined with a .INP extension.

fname.dat A binary file that contains string and point information to be used for digital
terrain model construction.
fname.tin A binary file containing triangular surfaces also known as the digital terrain

model (DTM).

Project-name.prj

Binary file resulting from the creation of a new project.

GEOPAK 2004 Edition
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1.2 Accessing GEOPAK

GEOPAK is started upon entering a MicroStation File. To verify that GEOPAK is active, scan the
MicroStation menu bar where the Applications menu appears. Simply select Applications >
GEOPAK Road. When each GEOPAK tool is selected, the corresponding dialog box(es) will appear.

| Applications Window Help
| GEOPAK
GEOPAK DRAINAGE
GEOPAK LANDSCAPE

GEOPAK ROAD GEOPAK ROAD Tools

.3

GEOPAK SITE Project M.

GEOPAK SURVEY » Aitive Chan il
4

GEOPAK WATER SEWER GEOPAK B Attributes
GEOPAK 3PC AdHoc Attribute Manager

4
4
3
4

User Preferences

Geometry *
Design & Computation Manager

Quantity Manager

Plans Preparation 3
DTM Tools

3D Tools 4
Cross Sections »
Liilities 4
Help

About GEOPAK

To close a dialog box, the following options are available:

e Click the X in the upper right corner of the dialog box
e Select the File > Exit option
e Orclick Cancel on the dialog box

Use one of the above options that appear in the dialog box.

Exiting the MicroStation file automatically closes all GEOPAK dialog boxes.

1.3 User Preferences

When a user begins Geopak for the first time or after Geopak has been reloaded, there are certain
User Preferences the user needs to set. The User Preferences dialog box can be accessed from
Applications > Geopak Road > User Preferences. The following dialog box appears.

1-2 VDOT Plans Preparation Training GEOPAK 2004 Edition



GEOPAK”

gGEOPM{ User Preferences !El E
Urit Spstem: | English vI Dutput Accuracy
Distance: | 99,1234 hd I

Coordinates:  ME vI
Station: | 9+39[3).12 vI
Direction: _Bearing vI =
Angle Seconds: | 979912 vI

Station: [ 12+34 -|

working Directony: | gl
Feature Preferences...

COGO Preferences. ..

[T Show this dialog at GEOPAE startup

Cancel |

Most of the settings in this dialog box can be defined when a project is created within Project
Manager (See Chapter 2).

The Working Directory identifies where the data files for a particular project can be found. If a user
does not want to work within a specific project, the field may be left blank, and Geopak uses the
directory wherein the open MicroStation file is located.

By clicking the Feature Preferences button, the following dialog box is invoked.

Feature Database
’V SMD File: [ atvoad!standards\geopak WD 0T -2 smd Elﬂ

V| &pply Best Match Feature Flot Scale: I 100.0000

[T Use Shared Cells
! Cancel |

This defines the default file utilized for representation of coordinate geometry and survey elements
when visualization is utilized during an active coordinate geometry session as well as the scale in
which these elements will be displayed.

By pressing the COGO Preferences button, the following dialog box is invoked.

Job [GPK] Open Mode: | _Qusny "I
Job [GPKIDiectory: [ Q@
COGO Input File Directan: I— EI
COGO Output File Directary: I— EI

™| Redefinition of Elements
[ Force Redefinition Off Upon COGOD Activation

Cancel |

The Job (GPK) Directory field specifies the location of the GPK file. Since multiple people can read
and write the GPK file simultaneously, it is possible to have this file on a server or in a shared folder.
If any of the above directory fields are blank, they will default to the Working Directory set in the
GEOPAK User preferences dialog box.

GEOPAK 2004 Edition Introduction 1-3
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LAB 1: User Preferences

Define Design Preferences
Step 1. Execute C:\data\geo\vdot\PlansPrep\LAB1.EXE.
Note: Make sure you accept the path and unzip the files to C:\.
Step 2. Open the MicroStation file C:\data\geo\vdot\PlansPrep\d17682des.dgn

Step 3. Access the GEOPAK User Preferences dialog box from the Applications pulldown.
Applications > GEOPAK Road > User Preferences.

The User Preferences dialog box appears as shown.

5 GEOPAK User Preferences [_To] x]
Unit Spstem: | English vI Qutput .-’?‘«ccuracy
Distance: | 93,1234 hd I
Coordinates: | ME vI
Station: | 9+39(9].12 vI
Direction: | Bearing vI
Angle Seconds: | 979'9.12 vI

Statior: | 12434 -|

working Directony: | gl

Feature Preferences...

LCOGO Preferences...

[T} Shaw this dislog at GEOPAK startup

Cancel |

Step 4. Click the Feature Preferences button and set the Plot Scale to 100 as shown and toggle
on Apply Best Match Feature.

Feature Database
’7 SMD File: | atvroad]bstandards\geopak WD 0 T-g.5md Elﬂ

V| &pply Best Match Feature Flot Scale: I 100.0000
[T} Use Shared Cells

Cancel |

Step 5. Click OK.

Step 6. On the GEOPAK User Preferences dialog box, click OK.

Step 7. Exit MicroStation.
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CHAPTER 2

Project Manager

2.1 Introduction

Objectives Learn how to set up a project using Project Manager.
Learn how to utilize Project Manager as a workflow guide.

Learn how to access GEOPAK dialog boxes from the Project Manager.

Menu Bar Application Applications > GEOPAK Road > Project Manager

Road Tool Frame Project Manager [x|

05 I

Project Manager is a GEOPAK tool that associates a project with its respective coordinate geometry
job number, users, working directories and project files. Project Manager provides the user with an
easy workflow system that keeps records of processes run throughout the design of a project.

2.2 Accessing Project Manager

To access Project Manager, select Applications >

GEOPAK Road > Project Manager or click the Project
Manager icon. The adjacent dialog box appears.

The current directory is displayed at the top of the dialog
box. This may be modified by traversing to a different
directory in the Directories list box. Project files (.prj) are
displayed in the projects list box.

The remainder of the Project Manager dialog box displays
information after a project has been selected from the
Projects list box. At the bottom of the dialog box are the
OK and Cancel buttons. To exit Project Manager, click
the Cancel button. To continue in the Project Manager
process, click the OK button.

_ Projects  Directory Admin
C:\datahgeot vdothPlanzFreph,

Filker: Fp_n_— Type: | Project i
Frojects: |  Directories: |
[
[C:]
(0]
[E:]
Job Mumber:
Dezcription:

Cancel !

2.3 Project Manager Menu Bar

There are three options on the Menu Bar: Projects, Directory and Admin. Each of these choices
has tools contained in the pull down.

2.3.1 Project Tools

There are four options under the Projects pull down, New, Edit, Delete and Exit as shown below.

GEOPAK 2004 Edition Project Manager 2-1
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[ Projects | Direciory  Admin

m-:lata\geo'wdnt\F'IansF'rep\

Edit ... .Dli Type  Project i
_F_)elele = | | Directories: |
] [-]
Bt IC]
(D]
[E]
Job Humber:
Description:

(E]4 Cancel I

The New menu option is used to create a new project. The .prj file is stored in the directory shown in
the Directory path at the top of the Project Manager dialog box. When the New menu option is
selected, the following Create New Project dialog box appears.

Z5 Create New Project [_[O] x|

Project Narne: |

whorking Directory: | Select...l
Job Humber: | |
o TRHIREL SHit Preferences |

Project Description:

Cancel |

The Project Name can be any number of alphanumeric characters. The Working Directory
specifies the location of the project data files and may be manually entered. In lieu of typing, the
Select button may be clicked and the appropriate directory selected.

The Working Directory can be left blank if it is desired to have all of the MicroStation and GEOPAK
files in a single directory.

The next field is for keying in the COGO Job Number or the Select button may be clicked and the
appropriate COGO job number selected.
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Next, the Preferences button should be clicked, invoking the Project Preferences dialog box.

5 GEOPAK User Preferences [_ O] x|

Unit Spstem: | English vI Qutput .-’?‘«ccuracy
Distance: | 93,1234 VI
Coordinates: | ME vI

S : Statior: | 9+33(31.12 vI
Direction: | Bearing vI E>
) Angle Seconds: | 979912 vI
Station: | 12+34 Vl

working Directony: | gl

Feature Preferences...

LCOGO Preferences...

[T} Shaw this dislog at GEOPAK startup

Cancel |

The user may click on COGO Preferences, then set the particular parameters for each project as well
as the directories for the COGO job number, COGO input files and COGO output files. By setting
these parameters for each project, the user can open a design file in one directory and then open
another design file in a different directory and still access the correct .gpk file and also save Cogo
input and output files to the proper directory. The user simply chooses the project and all parameters
are automatically set. After all the information is entered, the OK button is clicked or if the user
wishes to abort, the Cancel button may be clicked.

' NOTE: If these fields are left blank, the project working directory is used.

Shown below is a sample project that includes a project description, which may be keyed in at the
bottom of the Create New Project dialog box or added later by accessing it from the Edit menu.

[@PoiectioEe HMEHE|
Project Mame;  17E82.prj

‘Working Directon: | Select...l
Job Mumber: i 101 Select
—I Preferences l

Project Dezcription:

-GEDF'.-’-‘«K Planz Preparation Course Project

Cancel |

The Edit option on the pull down menu is used to change any settings associated with the currently
selected project.

The Delete option on the pull down menu is used to delete any project that has been stored. The
user highlights the project in the Projects list box and selects Delete.

The Exit option on the pull down menu closes the Project Manager and writes the settings to a
resource file.
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2.3.2 Directory Tools

There are two options under the Directory pull down, Create New Directory and Current Working
Directory as shown.

Projects Adrin

Create New Directary...

g Project Manager

Fit Current Working Directory

The Create New Directory option creates a new directory on your computer within the current
directory. If the Current Working Directory option is chosen, the directory path in Project Manager
is changed to that directory.

2.3.3 Administration Tools

The Administration menu option is used to set a password on a project, if desired.

_————
g Project Manager

Projects  Directary

c:\data\gm

2.4 Project Users Dialog Box

Once a project is highlighted and OK is selected, the Project Users dialog box appears.

Project Users: 17682 prj I

Users
Froject Users: User Info
Full M arme:
OF Code;
Drescription;

LCancel |

This dialog box has three sections: Project Users, User Info and Description. The Project Users
list displays a list of users that have been created to work with any project that resides in the current
projects home directory. The names shown in Project Users will be the user id’s of the people
working on that project as specified in the Start Job dialog box. Within the User Info group box, the
Full Name field further identifies the user, and displays the full name of the user that is currently
selected. The OP Code field displays the Geopak Operator Code of the currently selected user. The
Geopak Operator Code is used for all coordinate geometry operations during this session. The
Operator Code, along with the Job Number will be utilized whenever a COGO input or output file is
created by the software. The Operator Code is typically the user’s initials. The Description field
displays the description of the currently selected user.

Four tools are supported on the Project Users pulldown as depicted in the exploded view below.
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Pmiecl Uzers: 17682 prj i

T s

Edit... - Usger Info

Lelete... Full Warme:

Pazzword

Eail OF Code;
Description:

ak. Cancel |

New The New pull down menu option creates new users. This option will create
users only for the selected project.

Edit Enables the user to change any of the parameters of the currently selected
user. (Note: The User cannot be changed.) This changes the user
information for the current project only.

Delete Deletes the highlighted user.

Password Creates or modifies a password for the selected user. If the selected user
already has a password, the user will be prompted to enter the current
password before continuing.

Exit Closes the User Dialog box and returns back to the Project Manager dialog box.
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2.5 Road Project Dialog Box

After a minimum of one user has been defined, click the OK button in the lower left corner of the

Project Users dialog box or double click on a Project User, which opens the Project Manager dialog
box.

£ Road Project: 17682.pij ]
File Bemember Optiong

Wworking Directory Uger: WDOT  Job#: 101 O

¥ whorking Aligrment Influsnce Runs - :
Defire | Port Viewer I

Working Alignment  Untitled

E sizting | |
Giround s _ Ewxisting Ground Exigting Ground Wertical
Diraws Pattern . : :
Crozs Sectionz Profile Aligriment
Coordinate |
Geametry | |
Calculate Supereleyvation Fropozed a0
Superelevation | Shapes | Crozz Section: | — Modelz
Horizontal
Alignment |
Plan Wiew J L Earthwark Clo;shs etctlcun
Desgign el
Flan Yiew Tabular
[uantities Summaries | |

Plan & Prafile Lirnitz of Reparts & XS
Sheets Conztruction Quantities

The top of the dialog box displays the Working Directory, Working Alignment (if defined), User
and GEOPAK Job Number. In addition, a toggle for Working Alignment Influence Runs is also
supported. The bottom portion of the dialog box displays the various processes supported during the

design process. The small square in the upper right corner will condense the dialog box as depicted
in the graphic below.

£ Road Project: 17682 pij [ x]
{ File Remember Dptions

Warking Directory User ¥DOT  Job#t 101 L
¥ Working &lignment Influence Runs

Cefi Port i
wWorking Alignment  Untitled emel al |eweri
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2.5.1 Road Project Dialog Menu Bar

|_ Fle
‘ a

Exit

There are two pull down menu bar options: File and Remember. When the File option is
selected, Close and Exit are supported.

1

If the Close option is selected, the user is returned to the Applications dialog box. If Exit
is selected the user is exited from the Project Manager.

When the Remember option is selected, the user can instruct the software to |
remember the Project, or User in subsequent sessions. For example, if both | ti: [ Remenher
toggles are activated, and the Project Manager is completely closed (all __\,T;}
dialog boxes), the invocation of the Project Manager immediately invokes the WV Wi User |
Road Project dialog box (flow chart) and utilizes the project name and user —
name, which were active when the Remember toggles were selected.

If only the Project toggle is activated, the user is returned to the Project Users dialog box in
subsequent sessions. This option is particularly useful when numerous users are working on one
project.

When the Auto Sink option is enabled, the Road Project flow chart |
sinks behind all open views when any tool is selected from the flow ‘ Fle Remember | Options

chart. Once the tool is closed, the Road Project flow chart will be | Wwarking Directary
brought to the top of the view window. -

2.5.2 Working Alignment

The concept of a working alignment enables the designer to organize a project and to access project
information without continually typing the required information. On a simple project, only one working
alignment may be needed. However, on a more complicated project, an unlimited number of working
alignments may be defined. With each working alignment, the designer can define associated data,
i.e., name of cross section and plan view files, element symbology, etc. The designer can easily
change from one working alignment to another by highlighting the desired alignment listed in the
Select dialog box. Once the working alignment is selected, all previously stored data is utilized in
subsequent processing. Three tools relating to working alignments are located at the top of the Road
Project dialog box:

e Select Button
e Define button
e Working Alignment Influence Runs (toggle on left side of dialog box)

£ Road Project: 17682 pij [ x|

{ File Remember Options
working Directory Uzer ¥DOT  Job#: 101 [l

¥ working &lignment Influence Funs
Wwiorking dlignment  Untitled

Select: Drefine | Part iewer |

The Port Viewer (covered in detail in Chapter 13 of the Road 1 Manual) is a tool that enables the
user to view and manipulate all three major aspects of a road design simultaneously, even
though they are located in different files. The Port Viewer tool is only available while working
within the Project Manager application.
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2.5.2.1 Select Option
[Sclect Working Algoment |

Bun

M arme Time
Untitled

Degcription

Untitled |7

Cancel |

When the Select button is clicked, the Select Working Alignment dialog box appears as depicted to
the right. If no working alignments have been defined, UNTITLED appears in the Run List box. If
working alignments have been defined, they are listed with the last run time. The description of the
working alignment can be seen in the bottom of the dialog box when each Name is highlighted. To
select a previously defined working alignment, highlight the run from the list, then click the OK button
at the bottom of the dialog box. Double clicking on the Name also selects a previous working
alignment for subsequent processing. Clicking the Cancel button will close the Select Run dialog

box without any File selection. Several Run options are supported as depicted in the exploded view
below.

Select Working Alignment I

" Hew... .
| Time
Copp... 03709719
Modify...
Delete
Description
Untitled |7
Cancel |
These are detailed in the table below.
New Create a new working alignment
Copy Copy a run from an existing Project, a User in the same project or Run
created by the current user.
Modify Change the name of the existing working alignment.
Delete Delete an existing working alignment.
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2.5.2.2 Define Option

Once a Run has been selected, clicking the Define button invokes the dialog box depicted below.

Pattem
Shapes

Prafile Wiew
Location

Crogs Section View
Ewigting Ground
Propozed Finizh Grade

DTM

Begin Station:

End Station;

ok |

Cahicel |

Dezign File: I
Chain: I

Select |

The information that can be associated with a working alignment is listed in the left portion of the

dialog box.

As each option is chosen, the right side of the dialog box will change to reflect the

information needed as can be seen in the dialog box to the right after Profile View was selected.

All information entered in these fields can be used in subsequent processes run from Project
Manager. In the beginning of a project, much of this information will not be known, but as the user
goes through the design process, it can be added to the working alignment definitions.

For example, as soon as a chain has been stored in COGO, the user can enter that information in the
Plan View fields on the right side of the dialog box. For a more complete explanation of each option
shown, please see the GEOPAK Manual or On-Line Help.

2.6

Project Manager Process

Z5 Road Project: 17682 prj [ x]
File Remember Options
Working Directory User ¥DOT  Job#: 101 |
¥ Wworking Alignment Influsnce Funs - - - :
; . g iSelect! Define | Part Wigwer I
Wiorking Alignment  Untitled
Ewigting | |
Giround R T | Ewisting Ground E xisting Ground Wertical
Tam e Cross Sections Prafile Alignment
Coordinate |
Geometmy | |
Calculate Superelevation Propozed 3D
_ Superelevation | Shapes | Crosz Sections | Models
Harizontal

Alighment

Design

Plan & Profile
Sheets

-
Plan Wiew

_l_—

Plak Wiew
[Quantities

L Crozs Section
E arthwwork, S hests
T abuilar
Summaries | |
Lirnitz of Reports & =5
Construction Quantities
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The primary Project Manager dialog box is depicted above. The advantage of utilizing the Project
Manager rather than selecting functions directly from the Road menu is that pertinent information
stored within the Project Manager is automatically displayed within the invoked dialog box.
Therefore, job numbers, chain names, stationing, file names and data associated with the project do
not have to be typed in each time a dialog box is utilized. However, if the user chooses to change the
fields, they have that option.

Many of the Project Manager processes function identically to their corresponding dialog boxes
invocation from the Road menu. However, some of the procedures invoke the Select Run dialog box
prior to invoking the actual dialog box. The Select Run dialog box enables the user to set up different
options to use in alternative design choices or different typicals.

2.7 Online Help

More information can be found under Applications > GEOPAK Road > Help > Command
Reference > Project Manager.
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LAB 2:

Project Manager

Introduction

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Execute C:\data\geo\VDOT\PlansPrep\LAB2.EXE.
Open the MicroStation file C:\data\geo\VDOT\PlansPrep\d17682dtm.dgn

Invoke the Road Tools tool frame from the MicroStation menu bar by selecting
Applications > GEOPAK Road > GEOPAK Road Tools.

Road x|
.—’ /a)g:
iep i(%i

Ry

|

* @P

Access Project Manager using the Project Manager icon from the Road Tools tool frame.

b

From the right side of the Project Manager dialog box, in the Directories list box, ensure
that the project directory is set to:

C:\data\geo\VDOT\PlansPrep\

' You can navigate quickly to your current working directory by
using the pulldown Directory > Current Working Directory.

Select the Projects > New pulldown and create a new project as defined in the table
below:

Project name: 17682

Working Directory:

Job Number: 101

Project Description: GEOPAK Plans Preparation Course Project
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Atfter filling out the dialog box as shown below, click Preferences.

[BCcdcNewProea = MEE)|
Project Name: | 17682

‘whorking Directony: | Select...l
Job Mumber: i 101 Select
—I Preferences I

Project Descrption:

-GEDF'.-’-‘«K Plans Preparation Course Project

Cancel |

Step 6. Set the project preferences as shown in the dialog box below. Click OK when complete.

5 GEOPAK User Preferences [_ O] x|

Unit Spstem: | English vI Qutput .-’?‘«ccuracy
Distance: | 9312 vI
Coordinates: | ME vI

S : Statior: | 9+33(31.12 vI
Direction: | Bearing vI E>
) Angle Seconds: | 979912 vI
Station: | 12+34 Vl

working Directony: | gl

Feature Preferences...
LCOGO Preferences...

[T} Shaw this dislog at GEOPAK startup

Cancel |

Step 7. After exiting the Preferences dialog box, you will return to the Create New Project dialog
box. If everything here is satisfactory, click the OK button. An Alert message is

displayed stating that Job 101 was not found in the Working Directory in which you
defined.

I Cdata‘\geo wdot\PlansPrep'job 101.gpk not found.

Create Job 101 in directory
CAdata‘\geo‘wdot\PlansPrep\?

Click Yes to automatically create this job file.
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Step 8. The main Project Manager dialog box is now displayed and the project has been created
and ready to be accessed. To access the project, select the project by single clicking on
name of the project in the dialog box. The project is highlighted as shown in the dialog
box with all pertinent information displayed.

__Projects Directory  Admin
C:\datageot wdot PlanzPreph,
Filter: |".|:uli Type F'lo'ectl
jects: | | Directories: |
(-]
[standards]
[C]
(2K
[E]

Job Mumber: 107 Unit System: Englizh

Description:
GEOPAEK, Planz Preparation Course Project

Cancel I

Click OK to invoke the Project Users dialog box as shown in Step 9.

Step 9. Create a new user by selecting Users > New from the Project User pull down menu bar.
Complete the New User dialog box with the name and operator code as shown.

Project Users: 17682 prj

[ Users
Delete._ Full Marme: Mo W
Passiond OF Code: Full Name: [Virginia DOT
i OF Code: [vd
Description: Dezcription:

LCancel |

Cancel |
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Step 10.  After populating the dialog box click OK. When prompted to define a password for this
user, click No.

W ]

Q Do you wish to define a password for this user?

Step 11. At this point double click the user and you will now see the main Workflow dialog box.

Z5 Road Project: 17682 prj [ x]
File Remember Options
Working Directory User ¥DOT  Job#: 101 |
¥ Wworking Alignment Influsnce Funs - - - :
; . g iSelect! Define | Part Wigwer I

Wiorking Alignment  Untitled

Ewigting | |

Giround Diesii B | Ewisting Ground E xisting Ground Wertical

Tam e Cross Sections Prafile Alignment

Coordinate |

Geometmy | |

Calculate Superelevation Propozed 3D
Superelevation | Shapes | Crosz Sections | Models

Harizontal

Alighment |

Plar g J " Earthwork Em;ils etc hgn

Design | | eets

Plak Wiew T abuilar
[Quantities Summaries | |
Plan & Profile Lirnitz of Reports & =5
Sheets Construction Quantities

Step 12. Lastly, use the Remember option to have Project Manager remember our Project and
User. Enable the Autosink option.

To create a project, contact the AES Help Desk.

§=ull
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2.2 Working Alignment

Before leaving this exercise, let's go ahead and begin to set the stage for further design via the
Project Manager by defining the Working Alignment. You will usually create a Working Alignment
for each alignment on your project, but because of time constraints we’ll only do it for alignment

MAINLINE on our sample project.

To do this, we'll need to use the Select and Define buttons on the Project Manager Workflow dialog
box. The Project Manager workflow dialog box should still be active (we ‘sank’ it earlier in the lab).
Access the dialog box by selecting Window > Road Project: 17682.prj from the MicroStation menu

bar.

Step 1. Click the Select button to create a new Working Alignment. The Working Alignment is
the active chain that we are designing for.

Select Working Alignment I

Copy...
Modify...
Delete
Description
Untitled |7
ak I Cancel |

Step 2. Create a new Working Alignment called MAINLINE as shown below and click OK.

Now Run Hame ]
Run Mame: IM.L‘«INLINE

Drescription

Cancel |
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Step 3. After creating the run, select the run by highlighting it in the dialog box and clicking OK.
Select Working Algrment |
Bun
Mame Time
MAINLIHE
Untitled 10/16/2002 10:23:14
Description
Cancel |
Step 4. You will now return to the main Workflow dialog box. Click the Define button to access
the Working Alignment Definition dialog box.
Step 5. Select the DTM item in the list box and complete the DTM definitions as shown below:
Plan Wigw Existing Ground TIN: [surveytin EI
gﬁ:g; Partwiew TIN: || survey.tin File: |
Profile Yiew Partwiew Horizontal Scale: [1
Location
Cross Section Yiew Partwigw Yertical Scale: |1
Enisting Ground
Propogzed Finigh Grade
DT
ak. | Cahicel |
Step 6. Click OK to exit the Working Alignment Definition dialog box.
Step 7. Exit MicroStation.
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CHAPTER 3

Coordinate Geometry

3.1 Introduction

Objectives

Learn to set up and access the coordinate geometry database file. Become
proficient in using GEOPAK Coordinate Geometry.

Project Manager

Coordinate Geometry

Tool

4]

Horizontal & Vertical Geometry x|

1202 mmI) A

Menu Bar Application

GEOPAK Road > Geometry > Coordinate Geometry

The Coordinate Geometry database file (*.GPK file) is comprised of stored geometric elements such

as points, lines, curves, spirals, chains, parcels and profiles.

When COGO calculations are

completed, the results are stored in the binary database file, which is then utilized throughout the
design process with many other applications.

3.2 Accessing COGO

When Coordinate Geometry is started, the Start-Up Dialog box appears.

Cooranete Geometry —————|
Project Mame: I'I.T"EB2—
Job Mumber: r1_0-1_3|
Operator Code; ITCI_
Subject; I—

Cancel |

The fields in the Start-Up dialog box are detailed below.

Project Name

Job Number

Operator Code

Subject

Name displayed on reports. This is an optional entry, with a maximum of
60 alphanumeric characters. If Project Manager is active, this field is
populated automatically.

Identifies coordinate geometry database file and is a required field. The job
number is a maximum of three alphanumeric characters. If Project
Manager is active, this field populated automatically. This field is required.

Unique 2-character code which enables multiple users access to database
file. The user’s initials are suggested. Note this field is not required for
single user access, but highly recommended. [f Project Manager is active,
this field is populated automatically.

Description of coordinate geometry work (could relate to the project) with a
maximum of 48 alphanumeric characters.
This field is optional.

After the dialog box is populated, and the OK button is clicked, the main coordinate geometry dialog

box is invoked.
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3.3 Coordinate Geometry

£ Coordinate Geometry Job: 101 Operator: vd - 1O x|

File Edit Element View Tools User
*@ﬂ@@J@J@ﬂJJ”%;

R | |4l &

Disable Visualization v |[TFF (Featwe] | x| Browse | 9312 ~|agaiz  v| « |

~ =

®

The coordinate geometry dialog box is made up of three separate display areas:

e Tool Bar (1) consisting of drop down options and icons. The display of specific icons is

customizable.

e COGO Key-in (2) this field enables manual entry of COGO commands. The drop down
button allows for a history of commands to be reviewed.

e Output Display Window (3) shows the results generated by the commands.
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3.3.1 File Commands

A e AT

!

R~ |[OFF Featwe] x| | Browse | 9312 v| s°98.2 1 <1212
Import 4 _ﬂ
: Export 3

Exit

The File commands (as displayed in the exploded view above) are detailed in the table below.

File Utility This option opens another dialog box that contains a group of file utilities that will be
explained later

File Restore Loads an ASCII file of GEOPAK commands into the display window. Note no processing
occurs. The file must be named j10lovd.inp, where 101 is the current job number and
vd is the operator code.

Import Imports horizontal and vertical alignments and points from RDS and SDMS format into the
GEOPAK .gpk file.

Export Exports GEOPAK points, chains and profiles into formats for use in various data
collectors.

Exit Closes the COGO dialog box and ends the coordinate geometry session. A prompt to

save the session appears. Yes saves the audit trail, No exits without saving, Cancel
returns to the COGO session. Whether you pick Yes or No everything you did is still
saved in the .gpk file.
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3.3.2 File Utility

The File Utility option invokes the following dialog box.

Load

Append

Catalog

Delete

Output

Print Input File
Print Output File

Save

Allow Commands
to be Added

File Utility [x]

File Mame | Subject l

¥ Load i [ Allow Commands to be Added
s
LCatalog
— Delete
Dutput
Print Input File
Brint Qutput File
Save

When selected, a menu appears listing all saved input files. Highlight a file, then click
the OK button. The input lines from the highlighted file are now displayed in the
display window for viewing, editing, or processing.

This command is for input files only. A new input file is created by copying the
contents of an existing input file to the end of the current input file. The Save
command must be used in order to store this new file.

When selected, a menu appears listing all saved input files (under the current
operator code) in the project directory. This is for reference only no action is taken.

When selected, a menu appears listing all saved input files. Highlight a file, then click
the OK button to remove this file from your project directory. Although the file is
deleted, the elements stored as a result of processing the commands are not deleted.

Writes an ASCIl file of the current display for reviewing and / or printing.
(Fname999.00c, where 999 is the current job number and oc is the operator code).

Sends your input file to the printer.
Sends your output file to the printer.

Saves the current audit trail to a file. (Fname999.ioc, where 999 is the current job
number and oc is the operator code.).

When this is toggled on, COGO commands are added to a previously loaded file.
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3.3.3 Edit Commands

Coor:indeﬁemnetry Job: 101 Operator: vd
File | Edit | Element View Tools User

M=

Q| e«

44 .

@UdﬂJ_lglJ@iIﬂ_l'"

Delete
Disal ot ~ |[OFF Feature] |»| | Browse |[8a12  w|gmatz  w| «| <] > | » |
Modify LI
Read al
Type All
Line Range

The Edit commands (as displayed in the exploded view above) are detailed in the table below.

Clear

Delete

Editor

Insert

Modify

Read All

Type All

Line Range

Editor

Empties the memory of the current audit trail without saving and initializes the line
numbers to begin a new sequence of commands. Note this does not clear the display
window.

Deletes input commands in the input buffer by line number (or range of line numbers) and
re-sequences the line numbers for the remaining commands.

Opens the GEOPAK COGO Command Editor, which enables the user to edit the current
input file.

Adds a command line to the current input buffer before a specified line number;
subsequent command lines shift down and line numbering is automatically re-sequenced.

Changes a fragment in a command line. The modified command line is not processed
until a Read command is performed.

Processes the specified lines in the audit trail. This may be done for the entire file (All) or
by specifying a range of line numbers (Line Range).

Displays the content of the audit trail, (All) or a portion of the audit trail by specifying a
range of line numbers (Line Range).

Allows you to specify a beginning line number and ending line number. This range of lines
can then be either “read” into COGO or just typed/listed in the display window.

Opens the COGO Command Editor, which enables the user to edit the current input file.
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3.3.4 Element Commands

The mainstay of GEOPAK Coordinate Geometry are the various element commands. Tools are
supported for storing, stationing, adding additional data, deleting, etc. GEOPAK supports a wide
variety of elements: points, curves, spirals, chains or alignments, parcels, and profiles. Each
element is detailed below.

3.3.4.1 Element > Point

[ Coordincte Geometry Job: 101 Operstorvd —____________________MEH]

File Edit |—Iement View Tools User

=,

Dizable Yiz

Point

d Uity 5“ |@ I | 5! |@ ;pt‘l ﬂrl Il— Redefine
Line » I ezt
= C
Cuve  » CZ—W e [sa12 w|gwenz w| «| < o] ]
' B =

Elevation

Spiral

Store
Profie  +

Chain. ¥ | Eguate
Parcel ¥ Station

Transformation
Compare Points to TIN
Set Elevation From TIN

One of the most utilized sets of COGO tools are the point commands, as detailed in the table below.

Utility

Cell

Copy

Elevation
Equate

Station

Opens the Point Utility dialog box where the following options are available.
Delete - Deletes a point number (or range of numbers) from the database file.

Print - Displays the selected point numbers x, y, z coordinates, station value and other
stored information in the display output window.

Display - Visualizes the selected point numbers currently stored in the GPK file
(Temporary Visualization or Permanent Visualization must be turned on).

Assigns a cell name to a previously stored point. This point and associated cell can
then be plotted later through D&C Manager.

Copies points or a point range to a new point nhumber or range within the same
GEOPAK database file

Assigns an elevation to a previously stored point
Stores a new point with the same values as a previously stored point

Adds a station to a previously stored point.
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Store Stores a point by key-in coordinates or by |FErmmr=—
selecting a location graphically. A station, PointName: [ ]
elevation, point code, cell, feature, or
description can be optionally stored with the | [ Auto nerement

int Coordinates

point. Morthing: [ il
E asting: I—

]
] Ek
-
l- Py
|
Coes

Transformation Performs coordinate transformations based on user-defined control pairings

Compare Points Utilizing a set of COGO points (with elevations) compares the COGO elevation to the

to TIN TIN elevation and completes statistical analysis for "goodness of fit."
Set Elevation Utilizing this command, GEOPAK adds or updates an elevation to a previously defined
from TIN point, based on a TIN model.

3.3.4.2 Element > Curve
| £ Coordinate Geometry Job: 101 Operator vd !El

File Edit Element View Tools User

gl Point 3 st #
: Li:: » A!_IEI MUdHZNI |EI |@ ;P‘Pl #l II" Redefine
Dlsable\ﬁs! ”Q;h't'_'y : _I Erowsel 99,12 ~| aw312 vI << 3 _I = |
) J:ulral 3 copy LI
Chain » | Data
Parcel » | Segment
Profile y | Station

By End Points
Concentric

The Curve commands (as displayed above) are detailed in the table below.

Utility Opens the Curve Utility dialog box were the following options are available.
Reverse — Reverses a previously stored curves direction.
Delete - Deletes a curve (or range of curves) from the database file.

Print - Displays the selected curves X, y, z coordinates, station value and other stored
information in the display output window.

Visualize - Visualizes the selected curves currently stored in the GPK file (Temporary
Visualization or Permanent Visualization must be turned on).

Copy Copies a specified curve to another curve name.
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Data

Segment

Station

Store

3.3.4.3 El

Coorl:indeﬁemnelry Job: 101 Operator- vd
File Edit EI_ement_ View Tools User

Calculates the geometric parameters of a curve, displaying values for Delta, Degree,
Tangent, Length and Radius.

Defines new curves by dividing a stored curve into segments.

By identifying a curve and a control point on the curve (PC, PI, or PT), a station value may
be assigned.

Provides various options for defining and storing lines and curves such as Store Curve
By Tangents as shown below.

SioreClneByTa'tgeds !Em
Curve name: I [T Station P vI |

r Back Tangent r Ahead Tangent

Za A~

o [

r Element

R adiuz "I
I

ement > Spiral

= |

<

Dizable Yis

TR

Point
Line
Curw

4 &l

[OFF (Feature) || | Browse | 3312

MUﬁlﬂJ_lgl_l@iflﬂ_I" Bedefre
vlgwaz =« | <[] >]

.3
3
3

5

Parcel >
Profile r

3

Chain. Copy

The Spiral commands (as displayed in the exploded view above) are detailed in the table below.

Utility

Copy

Store

Opens the Spiral Utility dialog box where the following options are available.
Delete - Deletes a spiral (or range of spirals) from the database file.

List/Print - Displays the selected spirals X, y, z coordinates, station value and other
stored information in the display output window.

Visualize - Visualizes the selected spirals currently stored in the GPK file (Temporary
Visualization or Permanent Visualization must be turned on).

Copies a specified spiral to another spiral name.

Provides various options for defining and storing spirals.
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O e T S [
Spiral Mame: I Type: SCS V| 7| Staticn T¢ n_c| l_'

r Back Tangent

r Element r Ahead T angent

— Entry Length vI I— —
% R adiuz 'I I— A |
o Estlengh > R T—

3.3.4.4 Element > Chain

@ Cooninate Geometry Job: 101 Operatorvd ——________________ MEH|

File Edit |Element | View Tools User
= [ M{Jd&!_lzl_lﬁilﬂ_l'" B

.4
Bt " [oFF T [OFF Feature) | v | | Browse |[9312 v erga1z ][« | <| > ] » ]
155018 ISI Curve » eature TOAEE
i ’

Paint

I Spiral ;I
iy
3
Parcel Layout Offset

Profile ¥ Station
Station Eguation

Offset Chain
Transition Chain

The Chain (GEOPAK alignment) commands (as displayed in the exploded view above) are detailed
in the table below.

Utility Opens the Chain Utility dialog box where the following options are available.
Area - Calculates the area of a closed chain.
Delete - Deletes a chain (or range of chains) from the database file.
Print - Displays the name of each element in the selected chains.
Describe - Displays the alignment data of each element in the selected chains.

Visualize - Visualizes the selected spirals currently stored in the GPK file (Temporary
Visualization or Permanent Visualization must be turned on).

Layout Offset Project points onto a chain or compute offset distance and direction between two chains
at each control point or at user defined intervals of a specified station range.

Station Provides a method for stationing or re-stationing a chain.
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Station Equation  Provides a method for applying a station equation to a chain.

Store Provides three options for storing a chain in the database file, From Elements, Store
Offset Chain and Store Transition Chain. The Store Chain From Elements dialog
box is shown below. (Chain name can be between 1-9 alphanumeric characters)

F Store Chain From Hements !m
Chain Mame: I—‘ r~ Element Selection —————————————
Begin Station vl I‘— Element Type: | Point vI

Element List: Faint Mame;

<add| |

Store Chain 1
3.3.4.5 Element > Parcel
| £ Coordinate Geometry Job: 101 Operator- vd !Ell:!
File Edit EI_ement_ View Tools User
Point 3 et
== i 7 P @UﬁlﬂJ_lglJﬁilJ_l'" B
-Disable\n‘is-! éurve i OFF [Feature] J Browsel 99,12 v| g°g'912 v| << < _I » |
i i Spiral » ﬂ
Chain »
ity
Profile k| Store
Subdivide
Editor

The Parcel commands (as displayed in the exploded view above) are detailed in the table below.

Utility Opens the Parcel Utility dialog box where the following options are available.
Delete - Deletes a parcel (or range of parcels) from the database file.
Print - Displays the elements of composition, the area of tract stored, taken and remaining.

Describe - Displays the elements of composition, the area of tract stored, taken and remaining
and a point, bearing, distance description of the specified tract.

Visualize - Visualizes the selected parcels currently stored in the GPK file (Temporary
Visualization or Permanent Visualization must be turned on).

Store Stores a parcel by adding points, curves and spirals.
Subdivide  Divides a parcel into individual lots.

Editor Edits a parcel.
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3.3.4.6 Parcel Commands (Manual Entry)

Several parcel commands are supported only by manual entry and have no associated dialog boxes.

Store Taken Store the portion of a parcel taken by entering point and curve names in either a
clockwise or counterclockwise direction.

Store Store easements by entering point and curve names in either a clockwise or

Easement counterclockwise direction.

Own Parcel Stores the names of the owners associated with previously stored parcels.

Make Legal Creates a metes and bounds description and writes it to a user named text file. See also

Legal Description Editor for the ability to create detailed and customizable legal
descriptions.

3.3.4.7 Element > Profile

| £ Coordinate Geometry Job: 101 Operator- vd !EII:!

File Edit |—El_ement_ View Tools User

H Point [ e
: E:: » Iﬁl_iﬁ _@u@wml | £| |® s—:fl I Il_ Bedefine
gs_aﬂe_‘ﬂg éurve , | OFF [Feature] _J Browsel 99,12 o IEEERE vI << 7 _I = |
1 i Spiral 3 _vJ
Chain. 3
Parcel 3

Elevation
Offset

Restation

The Profile commands (as displayed in the exploded view above) are detailed in the table below.
Note additional commands are supported as keyin only commands.

Utility Opens the Profile Utility dialog box where the following options are available.
Delete - Deletes a profile (or range of profiles) from the database file.
Print - Displays the data of the selected profile from the database file.

Elevation  Provides three options for reporting elevations along a selected profile, Station, Even Station,
Incremental Stations.

Offset Stores a new profile within a specified Station Range at a defined vertical offset from the original
profile.

Restation Creates a new profile with different stationing from a previously stored profile.
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3.3.5 View Commands

File Edit Element | View | Tools User

#& Coordinate Geometry Job: 101 Operator: vd Hi=EB3

F=F k]@ﬂﬁ]_ng]J@_ﬂJ_}r Redefine

[izable Visualization l_ Redefine

||_ Visualization

Format

3

rnwsel 99,12 'I EREER vI << : _ILI

[V coeo key-n
Command Output

3

Error Alert

The View commands (as displayed in the exploded view above) are detailed in the table below.

Icons Enables the user to customize which icons appear in the tool bar.

Redefine Displays the Redefine box on the tool bar.

Visualization Displays the visualization items on the tool bar.

Format Displays the format items (i.e. number of decimals, station format, etc.) on the tool bar.

COGO Key-in Displays the COGO Key-in box for entering commands in the dialog box.

Command Displays the Command Output Window in the dialog box, and controls options for the
Output Command Output Window. The Command output window can also be saved to a text
file in lieu of using the File > Output command.

Error Alert Enables the user to activate a beep and/or restore a minimized COGO dialog box when

an error occurs.

3.3.6 Tools Commands

File Edit Element View |'I_'00Is User

£ Coordinate Geometry Job: 101 Operator- vd M=l E3

RIS ] ] e

: o " Inverse
Dizable Yizualization b |r

Jﬂ@g@ ilﬂﬂl" Redsfine

Locate
................................ Intersect

’19“9'9.12 1« ][<1 1]

Best Fit

Map Check

Translation and Rotation

Roadway Intersections

Cul-de-sacs

Redraw Visualized Elements
Clear Visualized Elements (Temporary)
Clear Visualized Elements {All)

The Tools commands are detailed in the table below.

Navigator Invokes the COGO Navigator. See Section 3.4.
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Inverse

Locate

Intersect

Best Fit

Translation and Rotation
Map Check

Roadway Intersections
Cul-de-sacs

Redraw Visualized
Elements

Calculates the distance and direction between points.

Stores a point or series of points not by specifying coordinates, but based on
a previously stored point using several methods. To locate a point by
distance and bearing, use the Tools > Locate > Traverse as depicted in the

dialog box below.
gLocde Traverse

Lozate Paint : |

["] Elewation On
[T Side Shot Mode

r~ Station Point

Mame : | Equatel

P I P Y

r Direction

 Direction E |

[T Oifzet

Diztance ;| 0000000

r~ Distance

Slope Distance I ID.DDDDDD

Zenith Angle : I 9000 00.00 Rod

)

Stores a point at the intersection of any two

COGO elements.

Locate Paint I
[ &uta Increment By I’

r Interzact Element

Faint I
Line
Ta Point I fiis
Diffset Spira
[ [T Distanice Cultve
Chain
- With Element
Faint I Foint to Point I
Ta Point I
Offset
[ I_ Distancs

Intersact I

Calculates a best-fit chain through a set of points.

Moves, rotates, and scales a data set.

Edits a parcel.

Calculates data for the intersection of two C
Calculates data for a cul-de-sac.

Re-syncs the visualized COGO elements
coordinate geometry data.

OGO elements, usually chains.

in the MicroStation file with the

GEOPAK 2004 Edition
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Clear Visualized Elements Removes all temporary visualized elements from the view.
(Temporary)

Clear Visualized Elements Clears all temporary and permanent visualized elements from the
(Al Microstation file.

3.3.7 User Preferences

|& Coordinate Geometry Job: 101 Operatored  HA=EH]|

File Edit Element View Tools User

3| = ﬁ_g_lﬁlm Dialog j@ilﬂﬂl" Fedsfine

Dizable Yisualization v"DFF[Feature J Browse Redefinition of Elements ﬂ <<| <| >I >>|

1 Visualization 4 J
] -
Coordinate Display 3
Angle Display r

The User Preferences (as displayed in the exploded view above) are detailed in the table below.

Dialog Allows access to COGO Preferences dialog box.

Redefinition of Elements Toggles the Redefine option on/off. If Redefine is on, COGO data can be
redefined/overwritten.

Visualization Enables the elements to be displayed in the MicroStation file permanently,
temporarily, or not at all.

Coordinate Display Toggles between displaying NE or XY coordinates.

Angle Display Toggles between displaying Bearing or Azimuth.
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3.4 COGO Navigator
Feature / Function View, edit and display COGO elements.
Tools S_F"g
COGO Menu Bar Tools > Navigator

The COGO Navigator is a tool utilized to easily view and edit COGO data. Store, delete, edit, print
elements, plus visualization and selection set commands are easily accessible via the Navigator. The
Navigator can be accessed by the pull down menu COGO > Tools > Navigator or by the Navigator

icon. The following dialog box opens.

Select Tools

| 2 Navigator(101) mEH|

Element :  Paint vI

Mame

| Feature

From the Navigator, points, curves, spirals, chains, survey chains, parcels, and profiles (all COGO
elements contained in the coordinate geometry database file; *.gpk) can be added, deleted, modified,

identified, visualized, printed, or selected.

GEOPAK

2004 Edition
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3.4.1 Navigator > Select Tools

A variety of selection tools can be invoked via the Select pulldown, as depicted in the exploded view

below.

| & Navigator(101) HMEHE|

|_Select Tools

Select Al EI

Invert Selection

Clear Selection

Selection Set j

Fit View (Selection Set)

Show Selected Elements Only
Show All Elements

The Select tools are detailed in the table below.

Select All

Invert Selection

Clear Selection

Selection Set

Fit View (Selection Set)

Show Selected Elements
Only

Show All Elements

Selects all data items of a certain type. (i.e. all points)

Selects all items not previously selected, and unselects all items previously
selected.

Unselects all items.

Allows the user to create a selection set that meets particular criteria.
Same as using the Selection Set icon

Fits the selected items to the active MicroStation window.

Only the items in the selection set are displayed in the MicroStation
window.

All items in database file are displayed in the MicroStation window.
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3.4.2 Navigator > Tools

A variety of tools can be invoked via the Tools pulldown, as depicted in the exploded view below.
Many can also be invoked via the shortcut icons displayed at the top of the Navigator.

Add Element

N

Delete Element

x

Edit Element

Identify Element
id
Print/Describe Element

Edit Element Feature

Visualize Element
Unvisualize Element
Visualize All

Redraw Visualized
Elements

Clear Visualized
Elements (Temporary)

Clear Visualized
Elements (All)

Select | Tools

Element

| £ Navigator(101) !El

Add Element

Delete Element

Edit Element

Identify Element
Print/Describe Element
Edit Element Feature

I arme

VisLalize Element

Unvisualize Element

Visualize All 3
Redraw Visualized Elements

Clear Visualized Elements {Temparary)
Clear Visualized Elements {All)

Settings...

Enables the selected type of element to be stored.
appropriate Store Element dialog box is invoked.

When selected, the

Deletes the highlighted element.

Invokes the appropriate Store Element dialog box, populated with the
associated data of the selected element for editing.

When clicked and a COGO element is graphically selected, the element is
highlighted in the display field. If the selected element is not the displayed
element type (i.e., curve or point), the element type is also changed.

Displays the selected element’s data.

Changes the feature code of the element.

Displays the selected elements according to their feature code or default
symbology.

Removes display of selected elements.

Displays all of the elements of a certain type, or all elements.

Re-syncs the coordinate geometry data with the data displayed in the
MicroStation file.

Clears only temporary visualized elements from the view.

Clears all visualized elements from the MicroStation file.

GEOPAK 2004 Edition
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Settings Enables the user to define certain actions and behaviors of the Navigator.

Settings
r Selection Set

¥ Alert Prior to Clearing Selection Set

r~ Single Click Action

[T Highlight Yisualized Element
[T window Center Visualized Element

r Double Click &ction

Action ;| Edit Element VI

r Second Click Action on Feature

¥ Edit Elament Featurs

= Wiew Opliong
Pairt: | &)l Poirts vI

Cancel |
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LAB 3. Coordinate Geometry

3.1 Accessing COGO
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB3.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682des.dgn.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. Select the Coordinate Geometry icon from the Road Project: 17682.prj workflow dialog
box.

The following COGO dialog box opens.

e !EI[!I

A1 el | ] e Al o e

Disable Visuslization ¥ |[OFF [Featre] | »| Browse | 3312 +| 3°g312 vI < _|_| >>|

EOGE Kepin [T =

This dialog box is completely re-sizable, so you can position it where you're most
comfortable.
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3.2 Store Geometry

Our course project has 3 alignments. We'll store two of them using Coordinate Geometry. The first
alignment will be called MAINLINE and is shown below:

POT - D500
N 339730601
E 27 17900042

PI - D50
N 339017586
Curve ML-l X £ 2718473611 ?
Radius = 1100
PI - D502 Curve ML-2
N 338391813 O\ Rodius = 2350
E 2718789759
POT - D503
N 337950539
E 2719189.32T
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3.2.1 Store Points
Step 1. Select the visualization option Permanent Visualization on the main COGO dialog box.

Step 2. Access the Store Point dialog box by pressing the Store Point icon
3
4
or using the Element > Point > Store pulldown.

£ Store Point [ %] I
Faint Mame; I

7] &uta Increment
" Coordinates

Horthing: I DP
E asting: I

—

—

—
—

Step 3. To store point D500, manually enter the point number and coordinates as indicated in the
dialog box below. Activate the Auto Increment toggle which will automatically increment
the point number by 1 for subsequent Store Point commands.

£ Store Point [ ] I
Faint Mamne: I D&00

[T &uta Increment
Coordinates

MHarthing: I339?30.ED1 DF
E asting: I2?’1?EDD.D42

N
—
S

I i

Step 4. Press the Store Point button to store the point into the COGO database.

Step 5. Continue storing points D501-D503 by utilizing the coordinates shown on the alignment
diagram. When complete, exit the Store Point dialog box by pressing the “X” in the upper
right hand corner.
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Note that the following point naming conventions should be followed:
Design — All points should begin with D (e.g. D501, D502, etc.).
Hydraulic — All points should begin with H (e.g. H501, H502, etc.)
Survey — All points should begin with S (e.g. S501, S502, etc.)

Traffic — All points should begin with T (e.g. T501, T502, etc.)

Right of Way — All points should begin with R (e.g. R501, R502, etc.)
Environmental — All points should begin with E (e.g. E501, E502, etc.)
Utilities - All points should begin with U (e.g. U501, U502, etc.)

§ =ub

3.2.2 Store Curves

Step 1. Access the Store Curve from Tangents dialog box by pressing the Store Curve from
Tangents icon

or select Elements > Curve > Store > By Tangents from the COGO menu bar.

Step 2. To store Curve ML-1, complete the dialog box as shown below and press Store Curve.
' NOTE: Pressing the “picture” buttons allows you to select from multiple
methods of defining the Back and Ahead Tangents

Slore Curve By Tangents !E
Curve name; IML-1 [ | Station PC VI I

- Element ——————— ~ Ahead Tangent

r Back Tangent -

%vl Riadius ~| 5]

[1700.00

Pl: [D500 P D502
0E: [D500 To D50
DB: D500 To D501
Step 3. To store Curve ML-2, complete the dialog box as shown below and press Store Curve.
' NOTE: Visualized points may be selected to complete any field that
requires defined points or directions.
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Step 4.

SloreCu'\reByTEngeds !Em
Curve name: [ML2 [T Station PC vI I

r Back Tangent r~ Element r dhead Tangent
w w
;A Radius V! A\ |
| 235000
Fl: | La02 P I Da03

DE: | D501 To D50

DB: D501 To D502

Dismiss the Store Curve from Tangents dialog box by pressing the “X” in the upper right
hand corner.

3.2.3 Store Chain

Step 1.

Step 2.

Step 3.

Invoke the Store Chain From Elements dialog box by pressing the Store Chain From
Elements icon

E

or select Element > Chain > Store > From Elements from the COGO menu bar.

Fill in the dialog box as shown below.

E Store Chain From Hements I

Chain Mame: [MAINLINE - Elemenk Selstion
Eegin Station v | [Z200+00.00 Element Type: Poit 7 |
Element List: Faint N arme:
D500 CUR ML-1 CUR ML-2 D503 i f-\dd| I
[ Store Chain ]
' NOTE: You can enter the elements manually or select the visualized
elements graphically in order to fill in the dialog box.

Press Store Chain and dismiss the Store Chain dialog box. The chain MAINLINE should
be visualized in the design file.
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3.2.4 Describe Chain

From the COGO dialog window, let's preview the geometry of the chain we just stored.

Step 1. Select the COGO Navigator icon | 2 Navigator(101) !Elﬂ

Select Tools
S
. . Element : | Chain  |[Prnt/Describe Element
or use the Tools > Navigator option on the
COGO menu bar to access the COGO Navigator : i

dialog box.

Step 2. Set the element option to Chain and highlight the

chain MAINLINE.

Step 3. Press the “Print/Describe Element” icon.

DEFALILT CHAIM

Step 4. The chain geometry output will be displayed in the main COGO window.

| 2 Coontinate Geometry Job: 101 Operator- vd !EII.'.I

Fle Edit Hement View Tools User
e B & i | "o
R o .4 &l @UziﬁJ_lzlJ@in_l'"
{ Permarnent Yisualization VElDFF[Feature _I Brnwse 9312 "l 9°3'9.12 v| << | >>|
COGO Keyir: [DESCRIBE CHAIN MAINLINE _:I
(% 1 DESCRIEBE CHAIN MAINLINWE 1
Chain MATHLINE contains:
D500 CUR ML-1 CUR ML-2 D503
Beginning chain HAINLINE de=scription
Feature: DEFAULT CHAIN
Point D5OD0 " 339,730 .60 E 2,717.900.04 Sta 200+400.00 [
Course from D500 to PC MI-1 5 38° 49' 05.11" E Dist 799.21
Curve Data
[ TR e x
Curwve ML-1
Feature: DEFAULT CHAIN
F.I. Station 209415 .00 H 339,017 .69 E 2,718,473 .61
Delta = 12* 01" 0D5.95" (RT)
Degres = B g s SR
Tangent = 115 .79
Length = 230.74
Radius = 1.100.00
External = 6.08 ;I

Step 5. Dismiss the COGO
corner.

Navigator dialog box by clicking the “X” in the upper right hand
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4.2.5 Create Input and Output Files

In the following steps we will save an input trail of our commands and an output file with the

computations of chain MAINLINE.

Step 1. Access the File Utility dialog by pressing the File Utility icon

=

or by selecting File > File Utility. The dialog box below should appear.

File kility HE R

File Mame | Subject

Load i I

[T Allow Commands to be Added

Step 2. On the File Utility dialog box, set the option button to Save.

File kility HE R

File Mame | Subject

ol CHAIM MAIMLINE

Save * | Name: |ML Subject; |Chain b ainlire

Step 3. Enter “ML" for the Name and “Chain MAINLINE" for the Subject then click Apply. The
saved file will be called ‘ML101.ivd’

GEOPAK 2004 Edition
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Step 4. To save an output file with the actual results of the computations, set the option button to
Output on the File Utility dialog.

File Utility AEER

File Name | Subject !
ml Chain MAINLINE

Output | Qutput File: [MC

Step 5. Output File should be set to “ML". Click Apply. The saved file will be called
‘ML101.ovd’.

Step 6. Dismiss the File Utility dialog by clicking the X in the upper right hand corner.
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3.3 Working Alignment

Now that we have our alignment, we have another piece of information for the Working Alignment

Dezign File: | d1d17E82des. dan
Chair: IMMNLINE

Beqin Station:  200+00.00

End Station:  222+06.84

Click the Define button to access the Working Alignment Definition dialog box.

Highlight the Plan View option and use the File and Select buttons to populate the

definition.
Step 1. Access the Project Manager Road workflow dialog box.
Step 2.
Step 3.
Design File and Chain fields as shown:
| 2 Working Alignment Definition: MAINLINE
Fattem
Shapes
Prafile Wiew
Location
Crozs Section View
E sizting Ground
Fropozed Finish Grade
DTM
Cancel I
Step 4. Click OK.

3.4 Store Another Alignment

Using the same general steps we learned in storing the previous alignment, use the diagram below to
store another chain ‘EBL460’. The beginning station of the chain will be 107+00.

Curve EBL460-{
Radius = 5000

POT - D600
N 337489.479
E 2718598813

Save an input trail of your commands.

Pl - D60
N 338356.106

£ 2719353.365

POT - D602
N 338939994
£ 2719708661
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Exit COGO.

Exit MicroStation.
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CHAPTER 4

Graphical COGO

4.1 Introduction

Objectives

Create and store COGO elements using Graphical Coordinate Geometry
tools

Project Manager

Coordinate Geometry

Tool

2

Horizontal & Vertical Geometry

x|
A2l My Ao B

Menu Bar Application

GEOPAK Road > Geometry > Graphical Coordinate Geometry

Graphical Coordinate Geometry is a tool that allows the user the ability to store coordinate
geometry elements into the COGO database (GPK file) graphically. Points, curves, lines, spirals,
chains, and parcels can be stored, modified, or deleted. The COGO elements can be manipulated

by key-in or a click of the mouse and are stored directly into the COGO database.

' Note: Graphical Coordinate Geometry does not read the exclusive MicroStation
L. graphics.

' NOTE:

When Graphical COGO is invoked, a session of COGO will be started

automatically.

When Graphical COGO is selected, the main COGO dialog box will appear as below.
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4.2 Store Elements

The Store Elements tool box contains eleven icons.

Store Elements x|

. AAAAN AlAA e

As elements are stored, the visualization parameters in the SMD file (as defined in the user
parameters) are utilized. This assumes that the temporary or permanent visualization is activated. If
no visualization is active, no elements are visualized.

A
&

When a Store Element command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Store Hements =]
B A A Aol A
£ Store Point MEE
Id: |DY00

Coordinates: | Curvilinear V!
Chainld: [MANLCNE =] %
¥ Station: WBE.B_
W Offset:  [oo0
[N Elevaton: [000

The Store Elements commands are detailed in the table below.

Store Point

[+

The Store Point tool enables the user to store points utilizing Cartesian coordinates (x, y, z
or N, E, Z) or Curvilinear (station, offset, elevation).

" Store Equally Spaced Points

%,

The Store Equally Spaced Points stores a user-defined number of points between two
previously defined points or any two data points. A line drawn between the two previously
defined points is not necessary.

Locate Point

The Locate Point command stores a point based on the distance and direction from a
previously defined visualized point.

Store Line From Existing Points

[

The Store Line from Existing Points utilizes two previously stored points to store a line.

Store Line By 2 Points

N,

In contrast to the Store Line by Existing Points, the store line by two points command
requires two new points, rather than existing points. The command stores the line and the
new points, utilizing the "next" available point and line names.
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Store Tangent Line

The Store Line Tangent To Element tool stores a line and its two endpoints in the
coordinate geometry database.

Store Curve By 3 Points

The Store Circular Curve by Three Points tool stores a circular curve (using chord
definition). The stationing is set to 0+00 at the P.C. The Radius can be manually typed in
or defined dynamically.

Store Curve By Center

This tool enables the user to store a circular curve by defining the center point, radius, and
sweep angle.

Store Tangent Curve Constrained

The Store a Constrained Tangent Curve tool places a curve tangent to the specified curve
or line.

Store Tangent Curve Unconstrained

The Store an Unconstrained Tangent Curve tool places a curve through a specified point
tangent to the specified curve or line.

Store Tangent Spiral

The Store Transition Spiral tool quickly places and visually modifies spirals based on an
initial line or curve.

4.3 Modify Elements

CCE(}_é[ Modify Hements =
g (| M P = N P e I T

ST

When a Modify command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Modify Elements JE |

B‘.:::l: Mo T e

T Estension ¥ II 0.0000

[ Mew Segment
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The Modify Elements commands are detailed in the table below.

|—_>.<| Partial Delete

The Partial Delete tool enables the user to delete part of a COGO line or curve, creating
two separate elements.

Extend Plan View Element

The Extend Plan View Element tool can extend or shorten any COGO element.

|: Trim Elements

The Trim Elements tool trims numerous elements to their intersection with another
element.

)( Intersect Elements

The Compute Intersection of Two Element tool stores a new point by trimming or
extending one element to its intersection with another element. Note the two elements
remain intact.

e Extend Element to Intersect

The Lengthen or Shorten an Element tool works functionally the same as its MicroStation
counterpart.

Extend Elements to Intersect

The Lengthen or Shorten Both Elements tool works functionally the same as its
MicroStation counterpart.

Construct Circular Fillet
=

The Construct a Fillet Between Two Elements tool works functionally the same as its
MicroStation counterpart and stores a circular curve between two elements.

_ﬁ Construct Chamfer

The Construct a Chamfer Between Two Elements tool works functionally the same as its
MicroStation counterpart and stores a line between two elements. Both the line and two
new endpoints are stored in coordinate geometry.

| l,j,,gl Cut Element

The Cut Elements into Smaller Elements tool cuts elements into segments.
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4.4 Manipulate Elements

E &

I

COGO || Manipulate He_.. x|

When a Manipulate command is selected, a sub pallet will appear to allow the user to enter data if
necessary as depicted below.

Manipulate Ele... x|

B

=

The Manipulate Elements commands are detailed in the table below.

Move Plan View Element
The Move a Plan View Element enables the user to move an element or to make copies.
Rotate Plan View Element

The Rotate Plan View Element rotates the selected element about a user-defined point.
The Angle may be manually entered and locked, or dynamically changing.

Copy Parallel
The Copy Parallel tool works functionally the same as its MicroStation counterpart.
Delete Element

When using the Delete Element tool, no tool settings dialog box opens.

Select and accept the element to be deleted. The element is removed from the
coordinate geometry database. This tool works with a MicroStation selection set if
present. Warning: there is no undo for this command.
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4.5 Groups

When a Group command is selected, the Tool Settings opens to allow the user to enter data if

necessary as depicted below.
Groups x|
=2

gSlore Chain !B
Id: |F|EDBUD
jor: |1EI+EIEI.DD

3 Transpoze ™|

hd aw Gap: | 0.001000

The Groups Commands are detailed in the table below.

gl Store Chain

The Store Chain command works in the same manner as the MicroStation Automatic
Create Complex Chain with the additional benefit that the chain is automatically stored in
the COGO database.

% Store Parcel

The Store Parcel tool enables the user to store parcels, takings, easements, and other
types of right of way features. It is very similar to the Store Chain tool with many of the
same options.
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LAB 4:

Store a Chain with Graphical COGO

4.1 Create Chain REDBUD Using Graphical COGO

Step 1.

Step 2.

Execute C:\data\geo\VDOT\PlansPrep\LAB4.EXE.
Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682des.dgn.
Access the Saved View (Utilities > Saved Views) named “REDBUD”.

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

In the following steps, we're going to store a chain (REDBUD) that will look similar to the following:

Step 3.

Step 4.

752

Access Graphical COGO from the Road Tool Palette using the icon shown below

Hornzontal & Vertical Geometry =]

or you can access it using the Applications > Road > Geometry > Graphical
Coordinate Geometry pulldown. The tool frame depicted below will activate.

Ensure that Permanent Visualization is set on the COGO dialog box and then sink it.
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Step 5. Access the Store Point tool in Graphical COGO and fill out the dialog box as shown:

COGO zl|

i¢ [o7o0
Coordinates: | Curvilinear 'I
Chainld: [MAINONE =] I3
¥ Statior: !'Eﬁm_
V| Offset: [ooo
[ Elevation: IEIDD—

After filling out the dialog box, you'll notice the point is visualized (represented by a circle)
in the dgn file. Issue a DP anywhere in the dgn file to accept the location of the point.

Step 6. Access the COGO Window and review the output. Notice that point D700 was stored into
COGO.

o T I S —— !E[I:I

FLCPErRrL NEEEEEEEEr e

i Permanent Yisualization 'ﬁ OFF [Feature] __I Browse I 9912 'I 99912 v| <<
COGO Kewin; ILEIC.{‘«TE D700 0N CHAIM MAIMLIME 5TA 207+23 38 OFFSET 0.00000 _v_I

{* 1 LOCATE D700 OH CHAIN MAINLIWE STA 207423, 38 OFFSET 0.00000

Point D700 N 339,.166.99 E 2,718,353.49 5Sta 207423 38
Point D700 stored

Step 7. Next, access the Locate Point dialog box and fill out as shown:

COGO zi|

\‘J-.\p E»

Note: The directional bearing is N 49 04 17.00 E.

- Locate Point M= 1
8 [E]

¥ Distance: [4852
V| Direction: m-
[T Ofiset: [Gom
"] Slope I'ﬁu"_
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With your cursor, ID point D700 that was visualized in Step 5. Issue a second DP
anywhere in the dgn file to validate the location of point D701. Point D700 and Line L1
will be visualized in the design file and stored into COGO.

NOTE: The correct location for our project is to the northeast of the chain Mainline.

Step 8. Access the Store Tangent Curve Constrained dialog box and fill out as shown:

gﬁtule Tangent Curve Cons.._ [E4

|d: [REDELUD-1
¥ Radius: |12D.DDDD
| _Length = | [115.0500

With your cursor, ID the line that was visualized in the previous step.

Issue a second DP to accept the line.
Issue a third DP to identify the direction of the curve.

Issue a fourth DP to validate the solution and store the curve.

+
+
L7
ﬂr?_Igu
Step 9. Access the Locate Point dialog box once again and fill out as shown:
& Locatc Pore ML A |
I¢: [D702

¥ Distarce; [E9.85
¥ Direction: |N 745 233

[T Difget: | 0.0
[ Slope | 0.og

Note: The directional bearing is N 7 45 23.31 W.
With your cursor, ID the visualized PT point of the curve.

Issue a second DP to validate the solution and store the point.
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Step 10.

Step 11.

gCuortinaeGanmelry Job- 101 Operstor:- vd

Access the Store Chain dialog box and fill out as shown:

Id:IHEDEUD
Beqin Station: | 10+00.00

Dppozing Element; | Transpose '|

MaHGap:IDDD1DDD

With your cursor, ID the visualized line running between points D700 and D701.
Issue a second DP to accept the line.
Issue a third DP to accept the direction of the chain and store it into COGO.

Dismiss the Graphical COGO dialog box. Review the output in COGO and notice the
chain REDBUD has been stored into COGO.

Fle Edit Hement View Tools User

RE A « .4 & MU@JQ_IAI_I@ﬁIEI_IF Beceine

i Permanent Yisualization vﬁEIFF [Feature] ____I Browsel 9912 'I 99912 'l <4 | _I ¥ |

COGO Kewin: |STORE CHAIN REDBUD 0700 CUR REDEUD-1 DY02 STATION 10+00.00 _:_I
Foint D702 W 335,374 B7 E 2.718.421 03

Foint D702 stored

4% 3 STORE POINT D703 H 339305 ,64477290 E 2718430, 4537552

Foint D703 N 339.305.84 E 2,.718.430.45

Foint D703 stored

c® 7 STORE LINE 12z D703 TO D7O2

Line: LZ

Point D703 " 339,305 64 E 2,718,430 .45

Direction @ H A R S e Di=tance: 69 .86

Foint D702 " 339,374.87 E 2,718,421:03

Line 12 stored

(£ a STORE CHAIN REDEUD D700 CUR REEDEUD-1 D702 STATION 10+00. 00

Chain REDEUD stored A
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4.2 Describe Chain

From the COGO dialog window, let’s preview the geometry of the chain we just stored.

& Navigator(101) =10 x|

Select Tools

Element : Cha'”—! Prirt./ Descnbe Elemert

Marme | Feature

EBL4E0

raIMNLIME DEFAULT_CHAIM
RabdPé

REDEUD DEFALILT _CHAIM

Step 1. Select the COGO Navigator icon
cs_ﬁf.
or use the Tools > Navigator option on the
COGO menu bar to access the COGO Navigator
dialog box.
Step 2. Set the element option to Chain and highlight the
chain REDBUD.
Step 3. Press the “Print/Describe Element” icon.
Step 4. The chain geometry output will be displayed in the main COGO window.

Cuon:inateGemnElry Job: 101 Operator: vd
Fle FEdit Hement View Tools User

QA o+l &

i Permanent Yisualization "ﬁDFF[Feature] ____I BIDWSE 9312

*@U@QJ&J@&JJWM&

| g1z v| <<

I |E3 3

COGO Kewin: | DESCRIBE CHAIN REDBUD

L% 9 DESCRIBE CHAIN REDEUD

Chain REDEUD contains.
D700 CUR REDEUD-1 D702

Beginning chain REDBUD descriptiocn
Feature: DEFAULT CHAIN

Point D700 N 339.166.99 E

Course from D700 to PC EEDEUD-1 N 49° 04' 17 00"

Curwe Data

2.718.353.49 Sta

E Dist 48 54 ‘|

L [«

10+400.00

| TTTETETERe *
Curwe REDEUD-1
P.I, Station 11+12 48 H 239,241,32 E 2,718,439 22
Delta = CE* 49 40.31" (LT}
Degres = 477 44' 47 34" |
Step 5. Dismiss the COGO Navigator dialog box by clicking the “X” in the upper right hand

corner.
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4.3 Create Input and Output Files

In the following steps we will save an input trail of our commands and an output file with the

computations of chain REDBUB.

Step 1. Access the File Utility dialog by pressing the File Utility icon
or by selecting File > File Utility. The dialog box below should appear.
| 2 File Wility I
Fila Mame | Subject |
ebl CHAIMN EBL4ED
mi CHAIN MAINLINE
rampa CHaIM RAMPA,
Load vI ™1 Allow Commards to be Added
Step 2. On the File Utility dialog box, set the option button to Save.
| 2 File Wility I
File Mame | Subject I
&bl CHAIM EBL4ED
mi CHAIN MAINLINE
rampa CHaIM RAMPA,
red CHAIM REDBLID
Save vI Mame: [RED | Subject: |Chain REDEUD
Step 3. Enter “RED” for the Name and “Chain REDBUD” for the Subject then click Apply. The

saved file will be called ‘RED101.ivd’
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Step 4. To save an output file with the actual results of the computations, set the option button to
Output on the File Utility dialog.
|2 File Wility |
File Mame | Subject I
&bl Chain EBLAE0
i Chain MAIMLINE
rampa Chain RAMPA,
red Chain REDBEUD
Output vI Output File: | RED
Step 5. Output File should be set to “RED”. Click Apply. The saved file will be called
‘RED101.ovd’.
Step 6. Dismiss the File Utility dialog box by clicking the “X” in the upper right hand corner.
Step 7. Clear all the visualized elements from the file using the Tools > Clear Visualized

Elements (ALL) pulldown.

Fle Edit

RIE]H 5] +] 4

éPmmmmWwﬂEanﬁDW

COGO Key-in | Output RED

Navigator
Inverse

Cuoranateeenmetry Job: 101 Operator vd E[[ﬂ

Hement View | Tools User

gg@ ﬂ_yﬁli‘r Bedefine

Locate

Intersect

i o

Ahead H 7
Chord Bear H 20

Course from FT REEDED

FPoint D702

Ending chain EELDEUD

Best Fit
Translation and Rotation
Map Check

Roadway Intersections
Cul-de-sacs

Ed
L]

=t 6986

718,421.03 5Sta 12+37.42

Redraw Visualized Hements

Clear Visudlized Hements {Temporary)
Clear Visualized Hements {All)

o % Sawe RED SUE Chain REDEUD

File EED 1= =awved

L% Cutput RED

Output file REED i= =s=tored

Step 8.

Step 9. Exit MicroStation.

Dismiss the COGO dialog box by clicking the “X” in the upper right hand corner.
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CHAPTER 5

Design and Computation Manager

5.1 Introduction

Objectives Understand the use of the D&C Manager to plot horizontal alignments into
MicroStation.

Understand the format of the hierarchical database and how to use it.

Be able to use the D&C Manager in conjunction with other GEOPAK tools &
MicroStation to draw and manipulate elements.

Project Manager Plan View Design
Road Tool Frame Plan View Desi_ x| Plans Preparation |
< A ek | I BT [ |

Menu Bar Application GEOPAK Road > Design and Computation Manager
GEOPAK Road > Plans Preparation > DP Station Offset
GEPAK Road > Plans Preparation > Draw Transition

The Design and Computation Manager (D&C Manager) is a tool that allows the user to standardize
graphics elements for drafting and pay item quantities.

A hierarchical database is used with the Design and Computation Manager. This database stores
information concerning functional classification and display preferences for each feature and item
used in a MicroStation file. This file is commonly referred to as the ddb file (*.ddb).

Categories are used to group and classify the features and items used in creating construction
drawings. In the example below, Road Design and Right of Way are both categories. Categories
are represented with a folder icon.

g Design and Computation Manager Hi=lE

File Edit Settings Favorites Help

2 ¢*| = %[l

thplanzprephstandardzhgeopak\WDOT englizh.ddb

3 Road Design
3 Survey
7 Right of Way
£ Utilties
3 Environmental
7 Traffic
1 Geatechnical

GEOPAK 2004 Edition Design and Computation Manager 5-1




GEOPAK®

These categories each may contain sub-categories. The sub-categories break down each
classification into more specific items. For example, Traffic may be broken into several additional

categories such as Existing and Proposed.

- Design and Computation Manager [ _[O] x|

Fil= Edit Settings Favorites Help

FIECTA

&3 [hdatahgeohvdothplansprephstandardshgeopak WD OT englizh.ddb
£ Road Design
3 Survey
3 Right of \way
7 Utilities
3 Environmental
I ——
£ Existing
3 Proposed
1 Geotechnical

Within a category, the items that are included are designated according to the process that they will
be used for (as a drafting item indicated by a paintbrush shown in the following diagram):

- Design and Computation Manager [ _[O] x|

Fil= Edit Settings Favorites Help

o)1) D el

&3 [hdatahgeohwdothplansprephatandardshgeopak WD OTenglizh.ddb [
& Foad Design
£3 Alignments Ll
3 Bow Culverts
3 Construction Limits
3 Cross Section
£ Curbing
3 Drop Inlets
3 End Sections
3 Endwalls =1

Each entry represents a specific item. The various icons representing the function they will be
utilized for can identify items.

& Paintbrush (draw design elements)

Calculator (quantities calculations)

|

Report icon (default, pavement design, pavement markings, etc.)

[
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See calculator icons in diagram below:

. Design and Computation Manager !El E I

File Edit Settings Favaorites Help

g id| B o] =] Wl

& [ hdatahgeohydobplanzprephstandardshgeopalk WD Tenglish.ddb ||~
[ Road Design ]
23 Alignments
7 Bow Culverts
3 Construction Lirmits
£ Cross Section
T ————
014414 Curb [CG-2)
014414 Curb [CG-2) Left
014414 Curb [CG-2] Right -

The database may also be password protected if desired. This can be used as a security measure to
protect the integrity of the database file and ensure its consistent application within an organization.

5.2 Accessing the Design and Computation Manager

When the Design and Computation Manager is accessed, two dialog boxes are displayed.

- Design and Computation Manager [ _[O] x| I

Fil= Edit Settings Favorites Help

-] 1 S o]l

&3 [:hdatahgeohwdothplansprephatandards\geopak WD OTenglizh.ddb [
& Fioad Design

£ Alignments

3 Bow Culverts

3 Construction Limits
3 Cross Section

23 Curbing

3 Drop Inlets

3 End Sections

3 Endwalls

4]

The main D&C Manager dialog box is composed of two distinct areas:

e Across the top are icons for the various modes. The D&C Manager may be configured to
operate in seven different modes: Display, Design, Set, Compute, Shape, Pavement
Marking and Preferences. As various modes are selected, more icons are displayed
within this area.

e The Path box displays the name of the attached database file and your current position
within the database structure. It lists the categories, sub-categories and items available
for selection. This hierarchical data structure functions much like a directory. Double
clicking enables the user to move up or down within the database.

A second dialog box appears differently depending on the mode of operation. This dialog box
enables the user to set other options not available on the main dialog box. The dialog box below
appears when you click on the Design Icon.
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[T Place Influence
I -ddhoe Eatibike Match Point Text
l" Mawes Elernand Dindy ;

5.2.1 File Commands

|Fle  Edt Settin For the GEOPAK designer, the only file command options needed are Open and
New.. Exit. The other commands such as Save, Merge and Compress are used by
Open... personnel who maintain the database.
Save
Save As 3 As mentioned previously, the Password option may be used to password protect

MG 5 the database so a user would not be able to make changes to it.

- Compress
Pazsword _.
Exit

5.2.2 Edit Commands

As a designer, the most-used Edit commands will be Find, Identify and | Edit = Settings Far
Review Item. Indo

Find — This tool will search the database (from your current location)
for an item or category. If the database is password protected, all other
items will be disabled.

Identify — This tool will allow you to select an element in the design file -
to identify which item it matches in the database. Find._.

. . . . . !__dfﬂify

Review Item — This tool will allow you to review the settings/symbology
for a particular item in the database.

5.2.3 Settings
Display Settings - temporarily changes the display of Settings | Favorites
elements on the screen to one common color, then the Display
user may specify additional elements to be viewed in their Design
original colors. This tool enhances visualization when Compute
working on a complex project. Computation Units
Design Settings - sets the maximum gap tolerance and Dialog
deduction tolerance used in computations and the drawing Criteria Viewer

scale for placing cells.

Compute — This dialog box contains fields and options specific to the Compute process.

Computation Units — This dialog box shows the computational units available for the current system
- English or Metric.
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Dialog — This option controls how the level up and level down icons function when clicked when
using D&C Manager in toolbox mode.

Criteria Viewer — This toggle is used when a criteria writer is troubleshooting new 3PC.

5.2.4 Favorites

Add to Favorites - saves current D&C Manager path for easy recall in the Favorites | Help
future. Add to Favorites

Organize Favorites...

Organize Favorites — allows the organization of previously saved paths.

5.3 Operational Mode - Design

The Design mode enables the user to draw each roadway element or COGO element (and
associated attributes) in the design file based on drafting item parameters.

First, the desired item is highlighted in the main dialog list box, i.e., alignment, edge of pavement, etc.

g Design and Computation Manager Hi=lE

Fil= Edit Settingz Faworitez Help
5| 1d] IR
3 Median B arrier fd
3 Median Strip

[ Mizcellaneous Features
GROSHLD Congtruction line for graded shoulder —
FORCESL - Forze Slope Lines
SRAMATCH - Side Road Match Lines ]
= BIKE - Bicpcle Trail

gh BOE - Back of Entrance
dy STEPS - Steps
& CONCSLAE - Concrete Slabs, Columns, Signs, & Posts -

The Place Influence option sets the level, symbology and attribute tags of elements drawn or copied
using MicroStation commands. When the Place Influence toggle is activated, elements are drawn
using the level, symbology and attributes as defined in the GEOPAK database. When Place
Influence is off, elements are drawn using the active level, symbology and attributes of MicroStation.

[T adhoc Atributes ichi Poird Te
[T MewElement Onlp | Draw Plan & Profile
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The Draw Cogo Element button is for drawing COGO elements to a design file. A single click to this
button prompts the user for a job number, then opens a dialog box that enables the user to choose a
COGO item to draw.

¥ Place Influence
[T adhoc Attrbutes
[T Mew Element Only

If an alignment, profile or parcel item is chosen, the Draw Cogo Element button changes to Draw
Plan and Profile.

W Place Influsrice
[ Adhoc Attibutes
[T Mew Element Only

If Match Point Text is selected the active MicroStation settings are set to match the drafting
preferences symbology for points of the selected item.

W Place Influsrice
[ Adhoc Attibutes
[T MewElement Only | Draw Plan & Profile

Adhoc Attributes is used with Place Influence to add Adhoc Attributes to any new element when
that element is drawn.

¥ Place Influence
™| Mew Element Only | Draw Plan & Profile

If New Element Only is selected and an element is modified or moved, it's symbology is not changed
to the selected item.

V¥ Place Influence
[T adhoc Abtibut

Draw Plan & Profile
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From the secondary dialog box that is opened, click the Draw Plan & Profile button to initiate the
drawing of COGO elements into the design file. Clicking this button prompts the user for a job number
(the coordinate geometry database file wherein the COGO elements are stored), and then opens a
dialog box that enables the user to choose a COGO item to draw. Do _Not activate the Place

Influence toggle when using Draw Plan & Profile.

' If utilizing the Design & Computation Manager within Project Manager, you are not
prompted for a job number since this is associated with the active project.

Eight operations may be accessed from the Plan
and Profile Draw dialog box: Points, Lines,
Curves, Spirals, Chains, Stationing, Parcels, and
Profiles. Each of these operations dynamically
changes the dialog box to reflect the selection
with the various draw and label features used
when placing a COGO element in a graphics file.

The points and lines dialog boxes have a key-in
field that allows the user to specify the names of
the COGO elements to be drawn. To use the line
operation, the user must use point numbers to
specify the ends of the line. The points/lines are
drawn immediately after you enter their respective
names and press the enter key. To draw more
than one point or line, place a dash in-between
the point numbers. To draw a line without using
consecutive point numbers, use a forward slash
(i.e. 10/11).

£ Plan & Profile Draw [_To]x]

-:Dperatinn
| i ¥ Puoints BL25 - 25 Scale Baselines™ ‘
5 e

Spiralz I Cel

Chaihz ["] Scaled Point [Circle)

Statiohing ™ Scaled Paint Test I

Label Scale |25_

BLZ25 - 25 Scale Baselines” ‘

Keyin Points: |

™ Cel
[T] Scaled Point [Circle)
[T Scaled Paint Text I
r Operation ———
i Lines f BLZ5 - 25 Scale Baselines” |
Kevin Lines: |
Saita i ¥ Line Direction Label

E [ Line Length Labels
||_2 [T Line Labels Only

GEOPAK 2004 Edition
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The dialog box settings for curves, spirals, chains, | MEE|
stationing, parcels, and profiles have a list box
that display the names of all curves, spirals and _
chains stored in the active coordinate geometry [ | Curves | BL2G-25 Scale Baseliines” ‘
database file. Highlighting one of the available Select Cuive
elements initiates further commands to draw the [EELaen 1| ¥ Curve Label
element into the design file. Each type of item ML ¥ Cuive Data
has a list of parameters that can be optionally ;‘:ﬁpm I Curve Labels Onis
plotted. RaMPa-Z [T Place Curve Data By DP

R&MPA-3

REDEUD-1

Label Scale |25_

GEOPAK can draw elements to non-active levels. After elements are drawn, it may be

necessary to turn on appropriate levels and use the MicroStation fit command to view the
elements.

§ =l
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5.4 DP Station/Offset

Feature / Function Utilize any station / offset in MicroStation commands requiring a data point.

Tools Plans Preparation

5| Al A » e el

Menu Bar Application GEOPAK Road > Plans Preparation > DP Station Offset

|& pp Station Off=ct  MEI 3|
The DP Station/Offset command works in R 0P Sstins Offct !B

conjunction with MicroStation commands and the Jops [701 QJ

D&C Manager. It can be used as the data point for Chain: [MATNLINE~] ]
any MicroStation command. DP Station/Offset Station: [200+00.00

provides precision placement of elements based on a Offset [
station and offset of a stored chain. Uses for this Tangent + 180 ¥ | ™ Auta Angle
command include precision placement of elements A |
and window functions. ~ g =

5.5 Draw Transition

Feature / Function Draw transition based on a two sets of station / offsets.

Tools Plans Preparation

W il ] 2] [ » | B i) S

Menu Bar Application GEOPAK Road > Plans Preparation > Draw Transition

The Draw Transition tool draws a line/curve based on a beginning station/offset and an ending
station/offset relative to a selected chain. Use of this command includes turn lanes, mailbox
widening, curve widening and lane transitions.

(& vrow Torion WD
Job: W— 3!
Chain: W:J .a%]
Beqin Station: I?D_D:-D—D-D‘D_‘Tl@
Beain Offzet: W_I
End Statiaon: WT@

End Offset: | 12.000000 1

Elements placed with Draw Transition have MicroStation element type curve when the
beginning and ending offsets are different and MicroStation element type line and/or arc
when the beginning and ending offsets are the same.

§=ull
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LAB 5: D&C Manager — Plans Production

5.1

5.2

Accessing Design and Computation Manager

5.1.1 Right Of Way
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB5.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682des.dgn

Step 3. Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 4. Select the icon Plan View Design button from the Road
Project: 17682.prj workflow dialog box, which opens the Plan
View Design tool box.

5.1.2 Traffic
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB5.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682Traffic.dgn

Step 3. Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 4. Select the icon Plan View Design button from the Road
Project: 17682.prj workflow dialog box, which opens the Plan
View Design tool box.

Drawing Alignments

Step 1. Select the Design and Computation Manager icon (as indicated above) to invoke the
Design and Computation Manager shown below. A secondary dialog box will appear to
be used in conjunction with the Design and Computation Manager dialog box.

- Design and Computation Manager [ _[O] x| l

Fil= Edit Settings Favorites Help

#id|@
&3 [:hdatahgeohwdothplansprephatandards\geopak WD OTenglizh.ddb [
& Foad Design

23 Aligrirments

7 Bow Culverts

3 Construction Lirmits

7 Cross Section

£ Curbing

3 Drop Inlets

3 End Sections

3 Endwalls

4]
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Step 2. Select the item shown in the dialog box below.
g Design and Computation Manager Hi=lE
File Edit Settings Favorites Help

114 O 1 oo

& [ hdatahgeohwdothplansprepistandardshgeopak WD O Tenglish.ddb [~
[ Road Design
= Aligrments |

[ Horizontal

gn BLAO - B0 Scale Bazelines
& BL10D - 100 Scale Baselines
7 Vertical
3 Box Cubverts
23 Construction Limits -

Step 3. Next, select the Draw Plan and Profile [ 2 Plan & Profile Draw !m

button from the secondary dialog box:
o _Operstion ——
| £ BL25 - 25 Scale Baselines  |Hj[H] |  Chains | BLIS- 25 Scale Baselines™ ‘
[T Place Influence Select Chain
I i Ak Match Point Test EEL4E0 ¥ Line Direction Label
[ Maw Elamant Dl EEBNBLJ;E [T Line Length Labels
[™ Line Labelz Only
. . ¥ Curve Label
Step 4. Select the Chains operation. Each of B Cirea s
the chains will be displayed in the list
. . [ Curve Labels Only
box as shown. Notice that the options
. . ™! Place Curve Data By DP
that are to be drawn with the chain are T i abel
. Iral Labe
already activated. Set the Label Scale "
W' Spiral Data
to 25. ]
" Spiral Labels Only
Step5.  To draw the chains, click each name in ] Flace bpial Data By DR
the list box. Only click once!l Each time
you ID a chain it will be plotted into the
design file Label Seales [Z5
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| 2 Pian & Profile Draw MER|

Step 6. Change _the Operation 'go Stationing "~ Dperation ——
and mOdlfy the dlaloQ Settlngs as shown  Stationing E BLZ5 - 25 Scale Baszelines” ‘
in the image to the right.
9 9 Select Chain to Station
Annotate each alignment by clicking the L b Testaks
chain names in the list box. B ETBLI E2] Tk Maks Stgtione
W PC&PT % C5... labels
Step 7. Review the results of Steps five and six. rSrE'LI:aTﬁEES
Ticks LT; Labels LT |
r Large Ticks -
Ticks Both: Labels LT |

r Contral Point Labels

hg Per Preferences I

Label Scale i 25

Step 8. Exit the Plan and Profile Draw dialog box but remain in D&C Manager.
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5.2.1 Use Special Application to Label PI's and Tangent Lines
Step 1. Do a Fit View to ensure that all alignments are displayed in the view.

Step 2. Select the Design mode then navigate to Road Design > Special Applications >
PITangents - Draw PI's and Tangents on BL'’s.

- Design and Computation Manager [ _ O] x| I

Fil= Edit Settings  Fawvorites Help

-] 12] I o] sl

G

7 Seeding
3 Sign 1sland
[ Special Applications

By PITangentz - Draw PI's and T angents on BL's.
Update LOC - Updates Limitz of Congtruction Trangitions
Curve Widening - Draws Curve Widening in Plan
E'/ Label - Earthwork Test Labels
#5 Sheet Mumber - Mumber Cross Section Sheetz and Ranges
Super Diagram - Super Elevation Diagram [Profile Wiew) | |
Profile Grid - Draws Grid for Roll Plotting
£ SwM
7 Text Scale 25
3 Test Seale 50
7 Underdrains
£ walks -
£ Survey
3 Right of wWay

4]

Step 3. Double-Click on the item to kick off the application.

Step 4. Ensure that all alignments are displayed in the view then click OK on the dialog box
below.

Warning: All alignments must be displayed in View 1.

Cancel |

Step 5. Populate the dialog box as below then click OK.

Enter Job Mumber:
(101

Canicel I

Step 6. Populate the dialog box as below then click OK.

Select Dizplay Scale:

75 -|

Cancel I
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Step 7. Populate the dialog box as below then click OK.

Pompt ]
Enter Chain to Label [CAMCEL to Exit):
| MAINLINE

Canicel I

Step 8. When the dialog box below appears, click OK.

Chain “*MAINLIME* complete. O, to Continue, CANCEL to Exit

Cancel I

Step 9. Populate the dialog box as below then click OK.

Pompt ]
Enter Chain to Label [CAMCEL to Exit):
| EEL4ED

Canicel I

Step 10.  When the dialog box below appears, click OK.

Chain *EBL4E0* complete, OF. to Continue, CAMCEL to Ext

Canicel I
Step 11.  Populate the dialog box as below then click OK.

Pompt ]
Enter Next Chain to Label:
|REDBUD

Canicel I
Step 12.  When the dialog box below appears, click Cancel.

Chain *REDBUD* complete, OF to Continue, CAMCEL to Exat

Step 13.  Review the PI Labels and Tangent Lines that were placed.
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5.3A Drawing Right Of Way Features

We are going to develop roadway features representing the proposed roadway. The roadway is
made up of 4 distinct sections:

e 4 lane divided highway with depressed median from Sta. 200+00 to Sta. 202+00. Left side of
the roadway will be resurfacing while the right side is new construction.

e 4 lane divided highway with raised median from Sta. 202+00 to Sta. 204+25. Left side of the
roadway will be resurfacing while the right side is new construction.

e 4 lane undivided highway from Sta. 204+25 to Sta. 211+00.

e 2 Lane highway with Entrances and Exit Ramps from Sta. 211+00 to Sta. 220+00.
To perform these tasks, two specific GEOPAK tools will be utilized: D&C Manager to determine
element symbology and Draw Transition to place the elements between specific pairs of stations

and offsets. Because of time constraints, we will not develop the planametrics for the entire project,
but just for a select area.

Step 1. Navigate to the item Road Design > Pavement > 900344 Edge of Pavement.

Step 2. Select the item 900344 Edge of Pavement and then enable Place Influence.
Step 3. If desired, click on the Switch to Toolbox Mode (left most icon) icon on D&C Manager.
[ Desion and Computation Mansger @

' [Pavement |~ I 900344 Edge OF P =] | | Esalidl ﬁﬁﬂﬁ‘f_}ﬂ :

Step 4. Open the Draw Transition tool from the Plan View Design palette. Fill in the values as
shown below then click Draw. This will draw the right edge of pavement between the
given station range.

i Draw Transition [_ [ ] x] I
Job: [01 Q]
Chain: [MENCNE | I
Beqin Station: IEDD+DD.DD -
i
Begin Offzet; ! 33000000 _
End Station: |204+DD.DD [k

End Offset: | 33.000000 1

Step 5. Next, modify the dialog box as shown to draw the edge of pavement transitioning from
204+00 to 205+00.

(& Drow Transition M= Ed |
Job: 01 Q]
Chain: [MAINCNE |+ ]
Beqgin Station: !204+DD.DD =
i
Begin Offzet: l 33.000000 |
End Station; |205+EIEI.DD ks
Lo

End Offset: | 24.000000 —
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Step 6. Draw the additional Pavement features shown in the following table. Check that the
correct feature is selected in D&C Manager before continuing.

Note: All items shown in the table fall under the category Road Design.

Feature Beg. Station Beg. Offset End Station End Offset

Pavement > 900344 Edge 200+00 33.0 204+00 330
of Pavement

Pavement > 900344 Edge 204+00 -33.0 205+00 -24.0
of Pavement

Pavement > 900344 Edge 205+00 24.0 211+00 24.0
of Pavement

Pavement > 900344 Edge 205+00 -24.0 211+00 24,0
of Pavement

Pavement > 900344 Edge 211400 24.0 212400 120
of Pavement

Pavement > 900344 Edge 211+00 -24.0 212+00 -12.0
of Pavement

Pavement > 900344 Edge 212400 12.0 216+00 12.0
of Pavement

Pavement > 900344 Edge 212400 -12.0 216+00 -12.0
of Pavement
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Step 7. Draw the additional Right Of Way features shown in the following table. Check that the
correct feature is selected in D&C Manager before continuing.

Note: All items shown in the table fall under the category Right Of Way.

Feature Chain Beg. Beg. End End
Station Offset Station Offset
Right of Way > ROW Right of Way Lines MAINLINE | 200+00 40.0 | 213+45.14 | 40.0
Right of Way > ROW Right of Way Lines MAINLINE | 200+00 -40.0 | 206+76.86 | -40.0
. . . 207+63.
Right of Way > ROW Right of Way Lines MAINLINE 93 -40.0 | 211+54.06 | -40.0

Right of Way > TMPEAS Temporary Easements | MAINLINE | 200+00 45.0 213+45.14 45.0

Right of Way > ROW Right of Way Lines REDBUD | 0+38.48 42.0 1+44.20 42.0
Right of Way > ROW Right of Way Lines REDBUD | 0+41.69 | -45.0 1+67.58 -45.0
Step 8. Use generic MicroStation commands (Place Line, Copy Parallel, etc.) to develop the two

Permanent Easements shown below. The width’s can be whatever you desire. When
completed, disable Place Influence, then close D&C Manager.

Note: Use item Right of Way > PRMEAS Permanent Easements

208

e e R e e e P e m

L._.d
Permanent Easement

Step 9. Exit MicroStation.
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5.3B Drawing Traffic Features
We are going to develop traffic features for our proposed roadway project.

To perform these tasks, two specific GEOPAK tools will be utilized: D&C Manager to determine
element symbology and the DP Station/Offset tool to place the traffic cells at specific stations and
offsets. Because of time constraints, we will not develop the planametrics for the entire project, but
just for a select area.

Step 1. Navigate to the item Traffic > Proposed > Junction Boxes > 56004 JB-2A or 2B
Junction Box.

Step 2. If desired, click on the Switch to Toolbox Mode (left most icon) icon on D&C Manager.

[ Design and Computation Manager @
| [Junction Bores | | [&8 56004 JE 28 or 25.=] | | gaalidl 2 EE] e?| =]

NOTE: Place Influence must be toggled on in order for items to be computed.

Step 3. Open the DP Station/Offset tool from the Plan View Design palette. Fill in the values
as shown below.

Job: W— 3!
Chair; mE_;] ‘m
Station; m—
Offzet; ’43EIEI—
Tangent "I W Auts Angle
|

When it is necessary to place elements along an alignment at one of the desired options,
(i.e. Tangent), it is cumbersome to keep selecting the AA button to set the Active Angle.
In this case, simply toggle on Auto Angle. When the toggle is on, redundant selection of
the AA button is unnecessary as GEOPAK will change the active angle automatically
every time a new station and offset is keyed in.

§ =l

Step 4. Next, double click the item 56004 JB-2A or 2B Junction Box in D&C Manager. This will
attach the Junction Box cell to your cursor. Do not click on the screen.

Step 5. Click the DP button on the DP Station/Offset tool. The Junction Box should be place at
the station and offset displayed in the dialog above.
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Step 6.

Use the previous steps to place the Traffic items listed in the table below.

Note: All items shown in the table fall under the category Traffic > Proposed.

Feature Beg. Station Beg. Offset
Junction Boxes > 56004 JB-2A or 2B Junction Box 207+31 43.0
Junction Boxes > 56004 JB-2A or 2B Junction Box 206+69 -42.0
Junction Boxes > 56004 JB-2A or 2B Junction Box 206+83 -61.0
Junction Boxes > 56004 JB-2A or 2B Junction Box 207+74 -52.0
Pole Foundations > 5123:§gncrete Foundation Signal 206+58 340
Pole Foundations > 51232§gncrete Foundation Signal 207+36 38.0
Pole Foundations > 51234 Concrete Foundation Signal 206476 -49.0

Pole

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Populate the DP Station/Offset dialog as shown below.

Job: W— 9_\_!
Chain: mm ‘Ei
Station: W
Offzet; W

| [T Autd Angle

[

Tahgent

Navigate to the item Traffic > Proposed > Controllers > 51030 Prop. Controller
Cabinet.

Next, double click the item 51030 Prop. Controller Cabinet in D&C Manager. This will
attach the Control Cabinet cell to your cursor. Do not click on the screen. Set the
Active Angle to 180.00 as shown below.

% Place Active Cell __)il
Active Cell: | PCOMT
Active Angle: | 18000007 E
¥ Scale: | 1.0000 _ﬁ
Y Scale: |1.0000 1

Click the DP button on the DP Station/Offset tool. The Controller Cabinet should be
place at the station, offset, and angle displayed in the dialogs above.

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“POLE1".
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Step 12.

Step 13.

Step 14.

Use D & C Manager to place the Signal Pole Mast Arm and Hanger Assemblies as
shown below.

Set the Active Angle as shown in the dialog box below for placement of the cells.

. Place Active Cell H
Active Cell IAF!M_221

Active dngle: | 300.6000° E
# Scale: 11.0000 _ﬁ
Y Scale: |1.0000 l—

Use the following items:

Traffic > Proposed > Signal Pole Mast Arms > 51309 SIG. POLE MP-1 ONE ARM
22FT

Traffic > Proposed > Hanger Assemblies > 51822 SW -1 or 2, ONE WAY

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“POLE2".

Use D & C Manager to place the Signal Pole Mast Arm and Hanger Assemblies as
shown below.

Set the Active Angle as shown in the dialog box below for placement of the cells.

gPlace Active Cell [ x|
Active Cell I.-’-‘«FHM_34|

Active Angle: | 38.3500° ==
# Scale: |1.0000 _ﬁ
W Scale; | 1.0000 L

Use the following items:

Traffic > Proposed > Signal Pole Mast Arms > 51321 SIG. POLE MP-1 ONE ARM
34FT
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Step 15.

Step 16.

Step 17.

Step 18.

Step 19.

Traffic > Proposed > Hanger Assemblies > 51822 SW -1 or 2, ONE WAY

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“POLE3Z".

Use D & C Manager to place the Signal Pole Mast Arm and Hanger Assemblies as
shown below.

Set the Active Angle as shown in the dialog box below for placement of the cells.

gPlace Active Cell [ x| /"' \és';\,/_.-—_\

Active Cell. [ARM_34 e \Z)
Active fngle; [234. 74007 = Y -

# Scale: |1.0000 _ﬁ ™

Y Scale: | 1.0000 L1

Use the following items:

Traffic > Proposed > Signal Pole Mast Arms > 51321 SIG. POLE MP-1 ONE ARM
34FT

Traffic > Proposed > Hanger Assemblies > 51822 SW -1 or 2, ONE WAY

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“LOOP1".

Use D & C Manager to place the Loop Detectors as shown below in any location you
desire. The DP Station/Offset tool can be used to set the Active Angle for placement of
the cells. Use the following item:

Traffic > Proposed > Loop Detectors > 51540 6 x 40 Prop. Loop Detector

i N

3

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“LOOP2".
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Step 20.

Step 21.

Step 22.

Step 23.

Use D & C Manager to place the Loop Detectors as shown below in any location you
desire. The DP Station/Offset tool can be used to set the Active Angle for placement of
the cells. Use the following item:

Traffic > Proposed > Loop Detectors > 51540 6 x 40 Prop. Loop Detector

A

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“LOOP3".

Use D & C Manager to place the Loop Detectors as shown below in any location you
desire. Setthe Active Angle at any angle you desire. Use the following item:

Traffic > Proposed > Loop Detectors > 51540 6 x 20 Prop. Loop Detector

Exit MicroStation.
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CHAPTER 6

Labeling

6.1 Introduction

Objectives

Learn how to label plan information with Plan View Labeler.

Familiarize the user with the Cross Section Labeler.

Project Manager

Plan View Design

Tools

Plans Preparation

a1 A x| B ]

Menu Bar Application

GEOPAK Road > Plans Preparation > Plan View Labeling

GEOPAK Road > Plans Preparation > Profile Labeling
GEOPAK Road > Cross Sections > Labeling

6.2 Plan View Labeling

GEOPAK's labeling tools allow a user to place “smart” labels in a MicroStation drawing. These labels
have the ability to calculate XYZ coordinates, station, offset, direction, length, radius, degree of
curvature, etc. of the associated element. When the Plan View Labeling icon is selected, the dialog
box depicted below is displayed.

- Plan View Labeler - Style: . \geopaki\wdot Isf > Unnamed Style
_ Style Fles Options Scale Tools

Job Mo I_'IE'I_- gl ® Computed Inzerts ) User Inzerts
Elerment:  Point Computed Text
Chain: [MANONE =] # Coordinate i
: ~ 1 |7 Coordinate
: I Space Return
TN Fie. A | Elvaion a7 s | |
Z Elevation TIN Clear | | Delimit |
Label Feature 7 Elevation Modeler I
¥ A Station Place Label
{ i | + | / = ; # | Partizl Station _:j
Mot Available

The label to be placed is displayed in the box on the right side of the dialog box as shown above.
The Space button places a space in the label at the cursor position. The Return button starts a new
line of text. The Clear button starts a new label. The Delimit button places a line above or below a
line of text. The Place Label button attaches the label to the cursor for placement in the drawing.

The user can select the various tabs to define / modify the label appearance.

GEOPAK 2004 Edition
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6.2.1 Text

For data to be computed, the job number and the chain need to be selected. If elevations are to be
calculated, a TIN file needs to be chosen.

The Computed Inserts are items that Geopak has the ability to calculate for the chosen item. The
list of Computed Inserts changes with the type of element that is chosen. If a line is chosen, the list
of Computed Inserts will show inserts of bearing, and length. If a curve is chosen the list of
Computed Inserts will change to show inserts of radius, curvature, chord length, etc.

The User Inserts are inserts that a user may use on a regular basis. This list can be customized for
a specific user’s needs.

There are several methods allowing the user to choose the element to use for calculations in the

label.
Select GEOPAK or Allows the user to identify either a COGO or MicroStation
MicroStation Element element for labeling.
——
WaiaN
Data Point Location Selects a location in the design file that may or may not be
associated with an element.
2 GPK Point Line Selecting lines or points that have been visualized via COGO.
x/‘. "
3 GPK Point Arc Selection of visualized arcs and points

|4
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6.2.2 Params.

_ Style Fles Options Scale Tools

£5 Plan View Labeler - Style: . \geopak\vdot Isf > StaOff - Active

Text | }

I Shape | Leader | Rotate | Styles |

Sample Dutput

Sta 39+828.579

Off 19.649 RT

- Text Preferences 7 Symbalagy
Height r2"ﬁIZ_IEI_ .Jiftificat.inn: —
Wwidthe [2000 | = .o
Line Sp: [Zooo | (5
Font, [ 3font003 |
Lewvel: m
Color: i. 3 vi
Weight: m
e =

Sta 394828 .57

D e ldemedetee

0ff 19.64% RT

Space | Return |
Clear | Drelimit |
Place Label |

The Parameters tab enables the user set up the text size and symbology for the label.

By Current sets the symbology to the current MicroStation settings. By Element allows the user to
set the symbology by choosing a MicroStation element. Set All sets the symbology for all elements
in the label (text, delimiters, leader lines, etc.).

By Current
=

By Element

9]

D & C Symbology

&

Set All
i

After pressing this button, GEOPAK determines the active
MicroStation symbology (level, weight, color and style) and
populates the dialog.

After pressing this button, GEOPAK prompts to select a
previously drawn MicroStation element, and populates the dialog
with its element symbology.

Pressing this button invokes the Design and Computation
Manager, wherein the desired item may be selected. By double
clicking on an Item, the associated element symbology within the
Design and Computation Manager is applied to the Labeling
dialog.

GEOPAK reads the current settings (level, weight, color and
style) within the dialog, and populates the Parameter, Shape and
Leader dialogs.
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6.2.3 Shape
Tewt | Params. | Shape | Leader | Rotate | Styles | ?Efdfszff;iif;t___
r Shape Preferences Sample Output Off 19.649 RT
o | o] @ ®|
e r“T:,ﬁ_ [Sta 39+828, 572] Space | [ Reum |
Level: [Cevell =] Off 19.649 RT Clear | Drelimit |
Calar: !. 3 'I i —
Place Label |
Style: ] bl RN e
Weight: | 2 =l RS

The Shape tab allows the user to place a shape around the label, and set the symbology for the
shape.

6.2.4 Leader

i ; Sta 39+828.572:
Te:-tt| Params. | Shape | Le i R S

r Leader Type Terminatar ———— Sample Output QOff 19 549 BT
w1 |
2]« =]

| Rotate | Styles I

- Symbology Gt 39+828.572 Space | | Retum |
bevel fLegvel = Off 19.649 RT tlear | BE |
Color; |. 3 I — =
Shyle: [—_J _.JL?J Place Label I

Weight [—— 2 =] ] =9

The Leader tab allows the user to attach a leader from the label to the point. Different leader types
and terminators can be chosen. The active terminator can also be used.
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6.2.5 Rotate

_Ageopalkwdot Isf > StaOff - Active

Style Fles Options Scale Tools

Test || Params. | Shape | Leader | T E:I Styles | §Efd32t?3§;iif;t———

- TentArile Sample Output Off 19 643 RT
Current Angle: 0.000

5 — —[

& + !
lﬁl slignment angle: [00 | [+ i JHTERE 572:| Space | Retum |

Off 19.649 RT

of Delimit
[Setﬁngle By = =1 Ear | elimi |

OF I Elementl B l Place Label |

The Rotate tab allows the label to be rotated. The rotation can be determined from the current
angle, the angle of the element, or the alignment angle. The angle can also be set by two data points
(first data point set the location, next data point sets the angle) or the active angle.

6.2.6 Styles
Sta 39+825 572
L delodemd—t——
Item Selectar Slk'le Preview Off 19 649 RT
[ Labels al
1 Line Labels e
£ &ic Labels E‘J
[ Point Labels Sty 3IC+BIE. 572
[ NEStsBox : ' i | _Retum |
(8] Sta0ff Off 19.648 RT Clear | | Delmit |
[ StaDfiEleTIN |
Place Label I
Update Style... |
Scale: 1.00 A

Hode and Shape Only 'l

The Styles tab allows a user to choose label symbology from a library of pre-defined styles. When
the user chooses the style, all symbology, leaders, shapes, etc. is set up for the user.

6.2.7 Menus

The Style Files menu allows the user to open a new style library. You must be under the Styles tab
in order to open a style library.

_|§y¥ﬁ_l&_s Options Scale Tools

@

£104%1

c:\data\geo \wdot\road T\standards\geopal\wdot Isf
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In the Options menu, Minimize Dialog Box will minimize the dialog box when Place Label is
chosen. The Use Reference File Coordinates option uses the coordinates from the master plan
view file when placing a label in a plan sheet.

rg:l_lmr_ts_ Scale Tools
Minimize Dialog

[V Use Reference File Coordinates
Use DP Hement Association
Label Teols
Label Viewer

Options > Label Tools invokes the tool frame shown below which enables the user to modify
Geopak labels.

Plan View Label Control

]
w2l zle] | mlE] + T 208w A

Options > Label Viewer brings up a dialog box that allows a user to view and place a label.

& Lo view B

Sta 39+E2B. 072
Off 12.64% RT

[ Flace Labal

The Scale > Scale Style menu allows the user to choose a plan scale. All labels will be adjusted
according to the plan scale. The user simply keys in a scale, and chooses a Labeling Style. The
corresponding label will be placed at the correct size for the scale that was chosen.

Current Scale  1.000

Mew Scale | 1.000

Cancel |
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6.3 Cross Section Labeling

The Cross Section Labeling dialog box differs from the Plan View Labeling dialog box only on the
text tab. Cross Section Labeling works with the Cross Section Navigator. The current Cross

Section Navigator station is shown on the Text tab. The Computed and User Inserts contain
values and phrases related to cross-sections.

#5 Cross Section Labeler - Style: __ \geopak\vdat Isf > Unnamed Style EI |

_ Style Fles Options Scale Tools

| Params. | Shape || Leader | Rotate || Styles |
® Computed Inzerts ) User Inzerts

~ Mavigatar Station
200+00.00

Computed Test

Flan View » Coordinate -
Flan V|ewl"( Coordinate Space | Fetumn |
%5 Elevation

45 Elevation &1, Units] Clear | | Delmit |
r Label Featurs ————————————— [%5 Station

PR

: 45 Partial Station Place Label |
+| |22

%5 Offsel =]

Mot Available

6.4 Profile Labeling

The Profile Labeling dialog box differs from the Plan View Labeling dialog box only on the text tab.

The Chain and Profile must be defined, in addition to profile settings. The Computed and User
Inserts contain values and phrases related to profiles.

£ Profile Labeler - Style: .. \geopalk\wdot Isf -> Unnamed Style E | x| I

_ Style Fles Options Scale Tools

I Params. l Shape l Leader | Fintatel Stylesl

w O
Job Ma: ﬁﬁ1_. -,E\J ® Computed Inzerts T User Inserts
Element: Compted Text
Chair: iMAINLINE vi F'IDfﬂE Slat?nn ; -
Profile: [MAINLINE =] e St ol Space | | Retum |
- Paint Elevation :
Profile Settings | Paint Profile Elewation Clear | Delirmit |
Profile Grade % (& Point
Chain Mame Flace Label |
Prafile Mame _:j
Mot Available
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LAB 6A: Right Of Way Labeling

6A.1 Accessing the Labeler
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB6.EXE.

Step 2. Open the MicroStation file c:\data\geo\vdot\PlansPrep\d17682des.dgn.

Step 3. Access Project Manager.

Step 4. Select the icon Plan View Design button from the Road Project: Road1l.prj workflow
dialog box.

Step 5. From the Plan View Design tool bar, select the Plan View Labeler icon.

Plan View Des___ %]

6A.2 Using Predefined Label Styles
In the following steps we will use the Plan View Labeler to label Permanent Easements.
Step 1. Click on the Styles tab.

Step 2. Traverse with the Item Selector box to locate the following style:
Labels > Right of Way > Easement Perm. Other Pluses. Next, double click the
Easement Perm. Other Pluses style.

0] ]

i i Ehies 163, 9171
Tent l Faramsz. l Shape | Leader I Fotate | Shyles I : i I D SR
Itern Selector Style Preview +36, 37
3 &rc Labels ;I ﬂ
23 Point Labels »
£ Road 5
[ Right of '/ap
[A] Eazement Parm, Other Pluses = - Slpace | ialliy |
[A Eazement Temporary Pluses [ T D [ Clear I Dielirnit |
[A] Eazement Perm, Lt Pluses _:_I .
Flace Label |
Update Style. .. I
Seale:: 1.00 Maode and Shape Only "l
Step 3. Click on the Text tab and complete as defined below:
Job No. 101
Chain MAINLINE
TIN File SURVEY.TIN
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Step 4.

Step 5.

Step 6.

Click on the Params. tab and complete as defined below:

g Plan View Labeler - Style: .. \geopal®wdot Isf > Easement Perm. Other Pluses - Active

Style Fles Options Scale Tools

N= E

Tent |

r Text Preferences / Symbology
Jusztification:

Height: I'i'ﬁnn_ ﬂ T
widthe [3000 - Il -
Line Sp.: IW i i
Fort: [F 23ITALICS =l
Level !Levga_ls—;l
Color: m
weight: m

3] o] & el

Shape| Leader | Hotatel St_l,JIes"I

S ample Jutput

163, 9171
S G SR P
+36,.57

Space | Return |

tlear | Drelinnit |

Flace Label |

Click the Set All Parameters icon. This will set the symbology for the rest of the label to

match the text.

_ Style Files Options Scale Tools

- Plan View Labeler - Style: .. \geopal®\wdot I1sf > Easement Perm. Other Pluses - Active

MEE|

~ Text Preferences / Symbology

Height: ITE—D-D_D._ ﬂ Juitificatinn: .
widthe [3000 | 3 . Il
Line Sp: [3000 4 &
Fant: [F=y 23 1TALICS i
Lewvel m
Calar: m
Weight; m

3 ol &

Tent | Shape | Leadsr | Rotate | Stles |

Sample Dutput

Click on the Shape tab and set the Offset to 1.00:

{5t Al Parameters|

163 9171,
— d—e—l-i-m—i-t——
+36.:37

Space | Fetum l

Clest | | Delmit |

Flace Label |

g Plan View Labeler - Style: .. \geopal®wdot Isf > Easement Perm. Other Pluses - Active ! u
Style Fles Options Scale Tools
Text | Faramsz. | : Leader | Hotatel St_l,JIes"I Edgéii;i—m—i—t—
I Shﬁpe Preferences S ample Output +36 .37
| e | @ | | ®] B
) B (] 0] Bl s £
Difsat: |1.|:||:| ) Space | Return |
Level: |LevelB > Clear | Drlinnit |
Calor: |E; 2 v!
Flace Label I
Style: a hal (RS P
W eight |s—E =l dile

GEOPAK 2004 Edition
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Step 7. Click on the Text tab. To create a label, select the Data Point Location button and then
identify the location desired for the location of the label. The labeler automatically
calculates the information.

i Plan View Labeler - Style- . \geopak'\wdot Isf > Easement Perm. Other Pluses - Active ! m
_ Style Files Options Scale Tools

Test | Params. || Shape | Leader | Rotate || Styles | 16333é3};i—m—i—t—
JobMo: 0T 3' ® Computed Inserts: © User Inserts 438 .37
Elemsrit Computed Text
Chair: [MAINLINE | [+ Coordinate =
; - 51 [ Coordinate 5 B
! !_'— pace eturn
TIM File: | survep.tin &1 S, n : | |
Z Elewation TIN Cear | | Delmit |
r Label Featue 2 Elewation Modeler
;%;:ﬁl': Station Flace Label |
) Partial Station _:J
|Data Paint Location | _Not Available

Use the image below as a sample for placement of the labels.

PC_207+99.21

foies]
Permanent Easemeant

350000 | | 350000
&7 .38 8735

565870 | | A7 IF6S
peleria) *BEEE

Step 8. Exit the Plan View Labeler.
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6A.3 Use Special Application to Label Right Of Way and
Easements

In the following steps we will use a special application to label Right Of Way and Easements.

' Note: In order to use this special application to label Right Of Way, the elements to be
labeled must be placed in a MicroStation selection set.

6A.3.1 Label Proposed Right Of Way for Chain MAINLINE

Step 1. From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“ROW1".

Step 2. Place the Proposed Right Of Way for chain MAINLINE in a MicroStation selection set.

Step 3. Invoke Design and Computation Manager from the Plan View Design tool frame
shown below.

an View Des___ x|

Step 4. Select the Design mode then navigate to Right of Way > Special Applications >
Pluses — RW/Easements.

File Edit Settings Favorites Help
i 14| O of| =Ll
& [ hdatahgeotwdothplansprephstandardzugeopak WO O T englizh. ddb |~
£ Road Design
£ Survey
[ Right of "Way

& ROV - Right of Way Lines
& TMPEAS - Temporary Eazements
dy PRMEAS - Permanent Easemants
& SSWEAS - Sanitary Sewer Easements
dh ELCEAS - Electical Easements
& WTREAS -Water Easements
& GASEAS - Gas Easements
& TELEAS - Telephone Easements
&y CTVEAS - Cable TV Easements
[ Special Applications

B Pluzes - AWw/Easz

B ROW Data Shee - Fillz out the ROW Data Sheet from the RUMS Excel File
£ Utilities

4]

Step 5. Double-Click on the item to kick off the application.
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Step 6. Populate the dialog box as below then click OK.

Pluzes for AW and Eazements I

Job Number |1EI1 Select I
Chain Marme: IMAINLINE Select I

Label Qffzet: | 25

Select Label Scale: 25 gl

LCancel I

NOTE: Job Number and Chain Name can be entered by using the Select buttons.

The Offset and Station labels should be placed along the proposed Right Of Way for chain
MAINLINE. They can be moved to a new location if you desire.

GEOPAK 2004 Edition

6-12 VDOT Plans Preparation Training



GEOPAK”

6A.3.2 Label Proposed Right Of Way for Chain REDBUD

Step 1. From the MicroStation menu bar select Utilities > Saved Views, access the Saved View
“ROW2".

Step 2. Place the Proposed Right Of Way for chain REDBUD in a MicroStation selection set.

Step 3. Invoke Design and Computation Manager from the Plan View Design tool frame
shown below.

Step 4. Select the Design mode then navigate to Right of Way > Special Applications >
Pluses — RW/Easements.

g Design and Computation Manager [ _ O] x| I

Fil= Edit Settings  Fawvorites Help

g 1] DI o8 | %]

& [ hdatahgeotwdothplansprephstandardzugeopak WO O T englizh. ddb
£ Road Design
£ Survey
[ Right of "Way
& ROV - Right of Way Lines
& TMPEAS - Temporary Eazements
& PRMEAS - Permanent Easements
dh SSWEAS - Sanitary Sewer Easements
& ELCEAS - Electical Easements
dh WTREAS - ater Eazements
dy GASEAS - Gas Easements
& TELEAS - Telephone Easements
&y CTVEAS - Cable TV Easements
[ Special Applications

ID

B Pluses - AWwW/Eas
R Diata Sheet - Fillz out the ROW Data Sheet from the RUJMS Excel File
3 Utilities =

Step 5. Double-Click on the item to kick off the application.
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Step 6. Populate the dialog box as below then click OK.

Pluses for RW and Easements I

Job Murnber |1D1 Select I
Chiain Marne: IHEDBUD Select I

Label Offzet: | 25

Select Label Scale: 25 gl

LCancel I

NOTE: Job Number and Chain Name can be entered by using the Select buttons.

The Offset and Station labels should be placed along the proposed Right Of Way for chain REDBUD.
They can be moved to a new location if you desire.

GEOPAK 2004 Edition

6-14 VDOT Plans Preparation Training



GEOPAK”

6A.3.3 Label Temporary Easement for Chain MAINLINE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

From the MicroStation menu bar select Utilities > Saved Views, access the Saved View

“ROW1L”.

Place the Temporary Easement for chain MAINLINE in a MicroStation selection set.

Invoke Design and Computation Manager from the Plan View Design tool frame

shown below.

Select the Design mode then navigate to Right
Pluses — RW/Easements.

File Edit Settings Favorites

of Way > Special Applications >

. Design and Computation Manager !EI E I

Help

gid

7 Road Design

23 Survey

[ Right of Way
&y ROW - Right of way Lines
& TMPEAS - Temporary Easements
& PRMEAS - Permanent Easements
dh SSWEAS - Sanitary Sewer Easements
& ELCEAS - Electical Easements
dh WTREAS - ater Eazements
& GASEAS - Gas Easements
g TELEAS - Telephore Easements
& CTVEAS - Cable TV Easements
[ Special &pplications

B

£ Utilities

&3 Chdata\geotwdot'plansprepistandardsgeopak WD OTenglish.ddb

Ilz ot the RO Data Sheet fraom the RUMS Excel File

I3

4]

Double-Click on the item to kick off the application.

GEOPAK 2004 Edition
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Step 6. Populate the dialog box as below then click OK.

Pluses for RW and Easements I

Job Murnber |1D1 Select I

Chiain Marne: IMAINLINE Select I

Label Offzet: | 50

Select Label Scale: 25 gl

LCancel

NOTE: Job Number and Chain Name can be entered by using the Select buttons.

The Offset and Station labels should be placed along the Temporary Easement for chain MAINLINE.
They can be moved to a new location if you desire.

GEOPAK 2004 Edition
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LAB 6B: Traffic Labeling

6B.1

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

6B.2

Accessing the Labeler

Execute C:\data\geo\VDOT\PlansPrep\LAB6.EXE.
Open the MicroStation file c:\data\geo\vdot\PlansPrep\d17682Traffic.dgn.
Access Project Manager.

Select the icon Plan View Design button from the Road Project: Road1l.prj workflow
dialog box.

From the Plan View Design tool bar, select the Plan View Labeler icon.

Plan View Des___ %]

Using Predefined Label Styles

In the following steps we will use the Plan View Labeler to label Conduit.

Step 1.

Step 2.

Step 3.

Click on the Styles tab.

Traverse with the Item Selector box to locate the following style:
Labels > Traffic > Conduit w/ Bracket. Next, double click the Conduit w/ Bracket
style.

Text | Params. | Shape | Leader | Ratate | Siyles | iilgsggu;;
Item Selector IS_l(ﬂa. Preview .
& Traffic =] ]|
[A Circle Sian & Test Mumbers %I
[A] Conduit 5 A gy
0 d
‘-] L' On Uf"ll Space | Return |

[A] Conduit w/ Bracket
[A Elizpe Sign & Test Mumbers

[ Sign & Test Mumbers _:_I /—f9/f25 pra Clear | Drelinnit |

[A TCD Plans Label [Lighting)
Flace Label |

I Update Style. .. |
Scale: 1.00 _é_l

Maode and Shape Only "l

Click on the Text tab and complete as defined below:
Job No. 101
Chain MAINLINE
TIN File SURVEY.TIN
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Step 4.

Step 5.

Step 6.

Click on the Params. tab and complete as defined below:

Style Fles Options Scale Tools

g Plan View Labeler - Style: ._ \geopal®wdot Isf = Conduit w/ Bracket - Active

Tent | § i

r Text Preferences / Symbology
Juztification:

Height: |‘3'ﬁnn_ -f
widthe [2000
Line Sp.: IT.EEIEI_ I S
Fort: [F 23ITALICS =l
Level m
Color: m
weight: m

3] o] & el

- -

Shape| Leader | Hotatel St_l,JIes"I

Sample Jutput

3" Conauft
H9/25 pr.

In

1

Conduit
—-19-25 pr.

Space | Return |

'Ellear | Drelinnit |

Flace Label |

Click on the Shape tab and complete as defined below:

Sample Jutput

3" Conauft
H9/25 pr.

Style Fles Options Scale Tools
Text | Params. | ] Leader | Fotate | St_l,JIes"I
r Shﬁpe Preferences
| | | @ | | @] B
Ne=BEEE
Offset: ID.EEI
Level [Cevel 7 =1
Calor: |. 3 vl
Style: a bl [ )
Weight: | 3 | é =

3" Conduit:

1-19-25 pr.
Space | Return |
tEar | Drelimit |
Flace Label I

Click on the Leader tab and complete as defined below:

Style Fles Options Scale Tools

Text | Params. | Shape |
r Leadsr Type

K
2[1]

e | Rotate | Styles |

Sample Output

3 Conault

r Symbalogy

Lewel: m
Colar: m
Se: ——10 =1
Weight: I_ﬁ

s

H9/25 pr,

3" Conduit:

1-19-25 pr.
Space | Return |
Clear | Drelimit |
Flace Label |
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Step 7.

Click on the Rotate tab. Click the Element button under Set Angle By then graphically

identify chain MAINLINE. This will set the angle of the label. The Plan View Labeler
should appear as below:

£ Plan View Labeler - Style: .. \geopak\wdot Isf -> Conduit w/ Bracket - Active

_ Style Files Options Scale Tools
Te:-ttl Params. | Shape | Leader | Fotats I Stylesl 3" Conduit:
Sample Dutput 1-13-25 pr.
r Text Angle 2
"_ g
Current dngle;  [308.818 e
~1
_l Element &ngle ”_ﬂ % (_le
ﬁl Alignment Angle: |D.IZI _l ,.F;_—’D% ?DECB | Return |
h o Delimit
SetAngle By J s et | elimi |
" DF_| _Element] s | e, Flace Label |

=l

Note: Before we place the label we need to gather some information about the Conduit

to be labeled. To gather this information we will be using the 3PC AdHoc Attribute
Manager.

Step 8.

Step 9.

From the Applications pulldown select GEOPAK ROAD > GEOPAK Element
Attributes > 3PC AdHoc Attribute Manager. The dialog box below should appear.

Mame | Type | Yalue i

Xz

Click the Identify Element icon on the 3PC AdHoc Attribute Manager dialog box then

graphically identify the conduit labeled Conduit 1. The dialog box should be populated
as below. We will use this information to compose a label.

File

Harme Ider'rttlfy Elemert Tvale i

Size | Slring |2

Material | Shring PvC _L:I.I
TypeQC... | Sting (14 2 Shided il
TupediC... | Shing 14 2 Shided

TypelfC...  Sting 14 4

TypeQiC... | Sting 14.4

GEOPAK 2004 Edition
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Step 10.  Click on the Text tab and complete as defined below:

£ Plan View Labeler - Style: .. \geopak\wdot Isf -> Conduit w/ Bracket - Active
Style Fles Options Scale Tools

t | Faramsz. l Shape| Leader | Ruatate | St_l,JIes"l g_zg?g?ult .
Job Ma: m1_' E‘J ® Computed Inserts. ©) User Inserts 4 '
Element: Computed Texst
Chairt: !M.-’-‘«INLINE | = Eoordinate -
e [sureeptin ; YEoordl_nale Space Return
TIM File: | survey.tin Q) T e .D | |
Z Elewation TIN Cear | | Delmit |
Label Feature Z Elewation Modeler Floce Labol |
¥ P Station AgE Lane
f;ng\l +| ,.’-'5%;' ;l Fartial Station _:J
Mot Available
Step 11.  Click the Select GEOPAK or MS Element button and then identify the conduit labeled
CONDUIT 1.
Style Files Options Scale Tools
i I Params. | Shapel Leader] Hotatel St_l,JIesI g_zg?g?ult
Job Mo I‘ﬁ— .Cil ® Computed Inserts ) User Inserts 24
Element: Computed Test
Chair: [MAINLINE | ~ Coordinate e
5 I——— " Coordinate g Bet
pace eturn
TIM File: | surveytin Q = Elevation GPE | |
Z Elevation TIN Clear | | Delimit |
rlaabelEpature Z Elevation Modeler Place Label |
¥ b Station S8 ADE
o _+_| % “;“l Partial Station ;I
[Select GEOPAK or MS Elemert| Mot Available
Step 12.

The label will be attached to your cursor. Place the label at a location of you choice. It
should look similar to the example below.
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Step 13. Label CONDUIT 2, CONDUIT 3, and CONDUIT 4 using the previous steps. An example
of how the labels might appear is shown below.

CONDUIT 2
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CONDUIT 4

Step 14.  Exit MicroStation.
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CHAPTER 7

Plan and Profile Sheets (Traffic Only)

7.1 Overview of Features

Feature / Function Drawing of plan or plan / profile sheets.
Tool Plans Preparation
Y ot [ IR N R =
= | ] | S bl
Project Manager (Road) Plan and Profile Sheets
Menu Application GEOPAK Road > Plans Preparation > Plan and Profile Sheets

The main feature of the 2001 Plus application is a simplified user interface, compared to the Classic
application. In this way, users can quickly and easily generate a variety of plan, plan / profile and
tabular data sheets.

In order to maintain compatibility with the Classic application and ease the transition for those users
who want to utilize the 2001 Plus application, 2001 Plus supports importing .dat files utilized in the
Classic application, and converting them to the new Port-oriented format. Dat files were the
equivalent of the Sheet Library in the Classic application.

2001 Plus supports any combination of Ports on a sheet for maximum flexibility.

2001 Plus provides powerful handling of MicroStation reference files. This is accomplished by having
other MicroStation files serve as patterns for the reference file attachments. These are called motif
files.

2001 Plus has the option to automatically make a notch in the clipping shape at layout time to make
room on the sheet for a title block. This is done by putting the clipping shape pattern into the sheet
cell.

Extended Stationing is used as a means to allow sheets to be placed partially off of an alignment or
even completely off of the alignment.

2001 Plus has the ability to place sheets with a Right to Left Station progression, which is opposite of
the standard used in roadway design. This was added for users doing rail design.

A thorough capability is provided to perform sheet numbering. Alphanumeric prefixes and suffixes as
well as changing the start number of the sheets and rearranging the ordering are all supported in
2001 Plus.

2001 Plus supports Profile Stair Stepping. In situations with steep grades or narrow profile ports,
sometimes the profile goes off the top or bottom of the port before it gets to the end of it. To handle
this, users would put a break in the profile port and adjust the elevations to bring the coverage up or
down to where it needs to be. Within 2001 Plus, GEOPAK automatically locates these breaks and
plots the profile clipping shapes in accordance with that. This adjustment carries through, then, to the
sheet design file.
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Profile Gap Equalities -- If a Profile has been plotted with the Gap option turned on, the coverage of
the sheet is now adjusted so that subsequent sheets remain aligned with the grid.

Raster Manager -- Descartes is not supported by the application. Raster Files are now to be
referenced via the Raster Manager application available via Bentley Select.

Tabular Data Application -- Sheet Clip places Clipping Shapes suitable for Tabular Data. However,
the actual placement of the tabular values in the dgn file is now done via the Draw Tabular Annotation
(Sheet Clip Mode) tool. This approach allows the power and flexibility of the Draw Tabular Annotation
application to be used with sheets.

Digital InterPlot — The Digital InterPlot Plot set can be created during the sheet clipping process.

7.2 Invoking The Main Dialog Box

When the GEOPAK User Preferences is set to 2001 Plus and Plan and Profile Sheet tool is selected,
the GEOPAK Sheet Layout dialog box depicted below opens.

F2{Plan Sheet Layout: VDOTENG PSL o =1
Fle Miew Settings Tools

_v” 26,00 ftdin

The dialog box is comprised of the title bar which displays the current Sheet Library, the main menu
bar, short-cut icons, and the Sheet Name Selector and Plot Scale fields.

The first time the application is invoked, it opens up a default.psl sheet library located in the
\geopak\bin\ folder if the configuration variable isn’t defined.

The Plot Scale will be displayed in the proper units depending on how it is set in the User
Preferences.

7.2.1 Sheet Library

F2{Plan Sheet Layout{ VDOTENG PSL i =1
__Hle View Settings Tools

_:JI 25.00 ftdin

The parameters for each sheet are defined in a Sheet Library. In order to lay out or clip sheets, a
Sheet Library must be attached to the current session. The name of the currently attached Sheet
Library is shown in the title bar. Sheet Libraries have an extension of psl. An unlimited number of
different sheets can be stored within one library. When the user begins the sheet process, they select
the desired sheet layout from the attached library, which loads the associated parameters.

If a different Sheet Library is needed, it can be attached via the menu items File > Sheet Library >
Attach. It is also possible to review or make changes to the Sheet Library by selecting File > Sheet
Library > Edit. Detailed information on the set-up of the Sheet Library can be found in the online help
section entitled "Sheet Library Set-up."
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7.2.2 Main Menu Bar Overview

FZ{Plan Sheet Layout- VDOTENG PSL -|o|ix|
| Ble View Settings Tools |

;Jl 25.00 ftdin

Four options are supported in the main menu bar;

e File

e View

e Settings
e Tools

7.2.2.1 File Menu Options

Two tools are supported in the File pulldown and are detailed in the sub-sections below.

e Sheet Library
o Exit

7.2.2.1.1 Sheet Library

The Library file contains the various parameters, cells, and dimensions for creating sheets. In this
menu option, a new Library can be created, an existing Library can be edited, or the user can define
(Attach) the desired Library. For a detailed discussion of setting up and editing a Library, refer to the
online documentation "Sheet Library Set-Up."

EIIH

| 22 Sheet Layout: Sheet Library- c:\data\geo\vdot\road \standards\GEOPA. ..

|PLAN =]
03 Description: | Flan Only Sheet
Grid Aligrment Sheet Stacking Offzets
gheﬁ ’E"*F:”D]ta"c'" Verticat [23000000 | Stack Orientation: Vertical ¥ |
o El)
Drawing Area Horizontal, I 0.0000 b ax Mumber of Sheets: i1
Offzet fram Cell Origin
Match Lines Cell Library: [sheet2000.cel Q]
Sheet Cell [PLA

Baze Scale: | 100.0000

~ Shest Cell Flacement

Place Sheet Cell Once in a Reference File VI

Sheet Cell Reference File:

| al

7.2.2.1.2 Exit

Exits the Plan and Profile Sheets application, but does not close the MicroStation file.
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7.2.2.2 View Menu Options

Three tools are supported in the View pulldown and are detailed in the table below.

Filter by Sheet The clipping shapes of the currently selected sheet name are displayed. A
Name MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

Filter by Scale The clipping shapes of the currently selected Scale are displayed. A
MicroStation update view will need to be issued if “Automatic Update” is not
toggled on.

NOTE: “Filter By Sheet Name” and “Filter By Scale” can be used together.

Automatic If this is toggled on when “Filter By Sheet Name” or “Filter By Scale” is
Update selected the view is automatically updated.

7.2.2.3 Settings Menu Options

One tool is supported in the Settings pulldown and is detailed in the table below.

Settings Sheet When the Sheet Layout tool is selected, the dialog box depicted below

Layout opens. Three settings are supported within the dialog box including Left to
Right or Right to Left layout, Stair Stepping for profiles, and sheet view
attributes.

Sheet Layout Settings

Sheet Layout Progreszion: | Left to Right [Standard) VI

Profile Stair Stepping; | OFf 'I

Sheet View Attributes: | Use Current Design File Vl ¥ Save Full Path

Cahicel |

e Sheet Layout Progression:
Left To Right (Standard)
Right To Left (Rail)

e Profile Stair Stepping:
Off
On

e Sheet View Attributes:
Use Current Design File
Customize With Motif File
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7.2.2.4 Tools Options

Eight tools are supported in the Tools pulldown and are detailed in the sub-sections below.

7.224.1

Identify Sheet

Sheet Composition

Sheet Layout

Sheet Clip

Sheet Modify

Sheet Number Manager

Draw Tabular Annotation (Sheet Clip Mode)

Processing Classic Plan & Profile Runs (Not covered in this manual)

Identify Sheet

Select Identify Sheet, then select and accept a previously placed clipping shape. GEOPAK
determines the settings utilized to place the original sheet and automatically populates the dialog box
with the Sheet Name and Scale. In addition, the Sheet Name, Scale, Sheet Number and Port are
displayed in the MicroStation prompt field at the bottom of the screen. If the parameters for the
selected sheet are not found within the current library, a warning message is displayed indicating the
sheet is not found, the name of the current library, and the name of the library used to place the
original sheet.

infomation ]

Thig Sheet waz not found in the Active
@ Library
"'c:hdatahgeatwdaothroad] batandardshGEORPA

FKAWDOTEMNG. psl.

7.2.2.4.2 Sheet Composition

This menu item opens the Sheet Composition dialog box, wherein drawing area, overlapping options
and other project specific variables are defined. One sample dialog box is depicted below.

cite
-

{ By Station Fange: Radial

r Clip

Masimum Drawing Area:  800.00% 52125
Hornizontal | 50.00 Werical: | 3750
Station Range: | 700.00

Active Drawing Area;  variable 70000 % 44625

GEOPAK 2004 Edition Plan and Profile Sheets (Traffic Only) 7-5



GEOPAK®

7.2.2.4.3 Sheet Layout

The Layout dialog box is utilized to define the GEOPAK Job Number, alignments, and / or profiles for

the desired sheets.

| £ Plan Sheet Layout: Layout Seitings |
Jaob: W &I Multiple Sheets vI
Port |  Type | Dependency | Alignment | Offset | tatif File |
1 Plan Aligrment tAIMLIME 0.00 Flan-otif. dan
1| [ ]
Begin Station: ['2‘05?0‘0'0071_ Eutend: ITDDD_ ﬂ
End Statian: Im- Extend: IT ﬁ:i

Fields are also supported for stationing, if only part of the chain is being utilized for sheet layout.

7.2.2.4.4 Sheet Clip

Once the sheets have been laid out and any modifications complete, the sheets are ready to be
clipped and drawn for the final production sheets. The Clip dialog box is utilized to complete these

tasks, as detailed below.

Create Digital InterPlot Plot Set — Allows the creation of the Digital InterPlot Plot Set during the

Layout Sheets process.

P'Ian Sheet Layout: Clip Sheets ! 1

- Cutput File

Directory: |

al

Sheet Mame Prefix |d1 TRAZ d176323 dan
Orientation: | Hotate Referance Vi

Sheets per File: |'| tdodel:
Sheet Fange Begin: |3 =| End: [B

Active »

=

- Labels and Annotations

Shieet Title: [123

Project Mumber: |0123-015-105, C-&01
Match Line; IStatiDn ft Rt IMatch Line
™ Ausiliary Sheet Annotations Tenrle

~ ¥ Create Digital InterPlat Plat Set
IPS File: [T \data\gentwdatvoad] Yplotips @

Sheet Type: ! Plan _V_I Open InterPlat Drganizerl
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7.2.2.4.5 Sheet Modify

After the sheets are laid out, the user may want to adjust individual sheets to conform to the project
limits, etc. This can be accomplished utilizing the tools in the Modify dialog box, which is illustrated
below.

£ Plan Sheet Layout: Job: 101 Chain:

”E Shape; [Sheset 3, Port 1 =] E_I

[T Slide Preceding Sheets [T 5lide Faollowing Shests

Left Station "I [200+00.00R 1 | Extend: | 00.0000 Dynamic!
Shest Chord Offget; | 0.0000 D_I,Jnamicl
Additional Rotation about Left Station; I Q.0000 Dynamicl

The two icons in the upper left corner are utilized to Slide sheets (along the alignment, rotating,
offsetting) and Modify Drawing Area. The Slide options are illustrated above, while the graphic below
depicts the Modifying Drawing area.

Shape; [Sheet 3, Port 1 =] E_I

["| Slide Preceding Sheets [T Slide Following Shests

- Lateral Dimenzsions

Hold To: | Left Station 'I
Dirawing Shown; |?DD.EIEIEID Horizontal; I B0,0000

Wertical; | 37.5000

The user can select the sheet to be modified from the pick list or by graphic identification. Sheets can
also follow the movement of the selected sheet, i.e., moving one sheet to left moves all proceeding or
following sheets to the left by the same amount.
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7.2.2.4.6 Sheet Number Manager

After the sheets are laid out, the Sheet Number Manager can be invoked as depicted below,
populated with the current sheets.

PImSI'raetLaymt:SIﬂelM.mhﬁ'Manager !E

Sequencel Sheet!  Alignment | Beain Station | Extend | End Station | E:-ttend_!
1 3 MAINLINE 200400.00 E 1 —200.0000 205+00.00 B 1 o.oo0o
2 4 MATIHLINE 205+00.00 E 1 0. 0oooo 212+00.00 R 1 0.0000
3 5  HMAINLINE 212+00.00 E 1 0.oo00o0 219+00.00 B 1 o.oo0o 3
4 6 MAINLIHNE £19+00.00 E 1 0.oo00o 22240684 B 1 393 1629 +
5 Ja HMAINLIHNE 200+00.00 R 1 =200 0000 205+00.00 R 1 0.0000 5
& 4a MAINLINE 205+00.00 E 1 0.oo000 212+00.00 B 1 0.oo0o HE
7 S5a HMHAINLINE Z12+00.00 R 1 0.00oo 219+00.00 R 1 0,0000 =
a pa MAINLINE 219+00.00 E 1 0.0000 222406 .84 B 1 393, 1829 _iﬂ
™ Highlight Clipping Shape [T Window Center Clipping Shape

The actual sheet number can be modified, prefix and suffix added, and other labeling options by
utilizing the Edit Sheet Number (fourth icon down in the grouping to the right of the list box).

T
™ Add Prefis: |

Compute Sheet Mumber By

Starting at Sheet Number ] "i l3

V| &ppend &lpha Suffic T I
Beqining Letter(s): |a Lowercase "I

Cancel I

Another option is changing the order the sheets are drawn.
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7.2.2.4.7 Draw Tabular Annotation (Sheet Clip Mode)

When the Draw Tabular Annotation tool is selected, the Draw Tabular Annotation dialog box is
opened, as depicted below.

?Dlaw Tabular Annotation [Sheet Clip Mode]: C:h\datavgecohplankprofil. .. B

File
Identify Shape (T abular] | - Station Range ———————————— |
Job: I stat: I _I Scale;
Chairt T End | ool Shape. || 100
] Design Elements I
Frame Annotation: | 1 vI Yertical Shift; I (0.000000
M arme Definition
Dielta Elevations Delta £ of "Existings" / "DezignP" 4
[ Design Surface Z of "DezignP" 0
[ Ewisting Surface £ of "Exigting5"
[ Chanage Station
[ [HzDetais 1
Frequency
Even Stations along Active Chain Every 10000000
Tangent Pointz along Active Chain
Tangent Paints alang Profile "'DezignP"

The user can define the tabular data to be included within the plan /profile sheets.

7.2.3 Dialog Box Icons

Six short-cut icons are supported for ease of use. These icons correspond to tools located within the
menu bar pulldowns and are detailed in the table below.

Sheet Composition (Sheet > Composition).

Layout Sheets (Sheet > Layout).

Clip Sheets (Sheet > Clip).

Modify Sheets (Tools > Modify).

Sheet Number Manager (Tools > Sheet Number Manager).

ID button (Tools > Identify Sheet).

GEOPAK 2004 Edition
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7.2.4 Sheet Name Selector and Plot Scale

F2{Plan Sheet Layout: VDOTENG PSL i =1
__Fle View Settings Tools

Two parameters are global to the entire application and are shown on the main dialog box:

e The Sheet Name Selector enables the user to select which sheet is to be placed in the next
Layout operation. The drop down list displays all sheets in the currently attached Sheet
Library.

e The Plot Scale text item determines the scale at which sheets will be placed in the
layout.dgn.

7.3 Primary Work Flow

7.4

The approach taken by this application is to represent the reference-clipping boundary of each Port
on each Sheet. The clipping boundary is represented by MicroStation Shapes, referred to as Clipping
Shapes.

For each project, there is one design file which contains all of the Clipping Shapes for a project, for
example, layout.dgn. All design elements exist in files referenced to layout.dgn. It is recommended
that layout.dgn have only Clipping Shapes in it.

The Primary Work Flow consists of two operations:

e Layout of sheets — places clipping shapes into layout.dgn file.

e Clipping sheets - reads the Clipping Shapes from the Layout dgn and creates new design
files which include all required reference files which are clipped at the correct boundaries
along with the Sheet Cell and other annotations.

There are two options for Clipping Sheets: Rotate View and Rotate Reference.

When Sheets are clipped using the Rotate View option, the sheet cell and the view are moved and
rotated such that they are coordinately correct with the clipping shape of Port One. This arrangement
allows only one sheet per design file.

When Sheets are clipped using the Rotate Reference option, the sheet cell and view are not rotated.
The reference files are rotated and moved to be in the correct location with respect to the sheet cell.
The arrangement allows multiple sheets to be placed in one design file.

Ports

Each Sheet consists of one or more Ports. A Port can be considered a window into the design. For
each sheet that is placed into a layout.dgn, each Port on that sheet is placed as a Clipping Shape.

7.4.1 Port Types

There are three types of Ports: Plan, Profile, and Tabular Data. It should be noted the 2001 plus
version of Plan and Profile Sheet Composition does not place tabular data values. The application
places Clipping Shapes designed to include Tabular Data. The actual placement of the Tabular Data
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values is accomplished by the Draw Tabular Annotation (Sheet Clip Mode) tool in coordination with
the Plan and Profile Sheet Composition application.

7.4.2 Port Information

Before laying out sheets, each Port must have its Port Information filled out. The Port Information
Dialog boxes are opened by double-clicking the corresponding row in the Layout Dialog box.

Plan Ports only need the controlling chain, an offset value, and the name of the motif file for the given
Port. If the “Use Current Design File” option is selected, Current will be displayed in the dialog box
instead of a Motif File name.

Motif files are used to determine reference file attachment.

Profile Ports require the name of the controlling profile in addition to all the information found in a
profile cell.

Tabular Data Ports require the same kind of information that Profile Ports do, but also may optionally
have the ability to stagger the placement of the ports. This staggering allows the Clipping Shapes to
be longer without conflicting so that they may accommodate margin labels.

7.5 Sheet View Attributes

Two options are supported for Sheet View Attributes:

Use Current Design File — All reference file attachments, active levels, etc., are based on the current
design file. An optional toggle is supported to Save the Full Path of reference files. This toggle is
only for the design file that contains the clipping shapes.

Customize with Motif Files - A blank file is utilized as a pattern file for the reference file
attachments. Also levels can be turned on or off as desired. We call these files motif files.

7.5.1 Use Current Design File

The user can control reference file attachment without the use of Motif Files by selecting the Use
Current option for Sheet View Attributes. When this option is used, the Current dgn file (in which
clipping shapes have been layed out) is used like a Motif file in that it's reference file attachment
information carries over to each Port during Clipping.

Also the design file containing the clipping shapes will be attached as a reference file for each port to
accommodate users that wish to place there clipping shapes in the proposed design file.

The advantage of Use Current Design File is that the user does not need to concern themselves with
setting up motif files. What they see in the layout design file is what they will get in clipped sheet files.
However, when Use Current Design File is that selected option, it is not possible to have different
reference file settings for different Ports on the same sheet. All Ports must have the same
attachment information and can’t be customized.

The Save Full Path toggle is used for the Current Design File only when the sheets will be placed in a
different directory than the reference files.

GEOPAK 2004 Edition Plan and Profile Sheets (Traffic Only) 7-11



GEOPAK®

Shoc Loyous Soumgn ]

Sheet Lapout Progression; | Left to Right [5 tandal:_l]ll

Profile Stair Stepping, | OFF vI

Sheet View Attnbutes; - Usze Curent Design File 'l ¥ Save Full Path

Cancel !

7.5.2 Customize With Motif Files

It is sometimes necessary to have two or more Ports on a sheet which have differing reference file
attachment settings. This could happen with two Plan Ports which cover the same area but show
different aspects of the project. For example, the top Port would show the proposed design and the
bottom Port would show traffic control. This could be considered as the two Ports on the same sheet
having different themes or different motifs.

The question arises as to how the various reference file settings are to be controlled for each Port.
This is done by using another design file to serve as a pattern for the reference file attachment
information. For every Port, there would be a motif file specified by its file name. The Ports on each
sheet may have the same or different Motif Files.

During a Clip operation, the reference file attachment information is read from the motif file for each
Port. When a Port is placed into the final sheet file, all reference files which are attached to the
corresponding Motif File are attached to the final sheet design file. All reference level view on/off
settings of the motif file are also applied to the reference file attachment in the final sheet design file.
Note the clipping shapes are still used to define the Clip Boundary of each reference file associated
with that Port.

In the example described above of a sheet with Design and Traffic Control, the top Port could have a
Motif File named design_motif.dgn. The bottom Port could have a Motif File named Traffic_motif.dgn.
At any time before sheets are clipped, the Motif Files (which would normally be blank) must be
opened, desired levels should be active, and the reference files attached. The reference file names
and their paths used for the motif file must match exactly to the reference files and associated paths
in the original file. Therefore, the user will normally set up the motif files on a project by project basis,
unless an organization has a standardized set of file naming conventions and level structure utilized
on every project, where a single set can be developed for the entire organization.

Sheet Layout Progression: | Left to Right [Standard V!
Profile Stair Stepping; | OFf "I

Shest Visw Attrbutes: | Customize with Matif Files Vl

Cancel !
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7.6 Sheet Composition

When the Sheet Composition tool is accessed, the dialog box depicted below opens.

The graphic illustrates the various values required in the dialog box.

"‘:_’5_:.— DRAW WE EHOWR

|
| DVERLAS
|
|
| in Vatea! l
|

¥ By BeginStation/0verLap
i By Station Range: Ingide Out
By Station Flange: Outzside In
By Station Range: Radial

r Clip
GEY oy

Harizontat | 50.00

Drawing Shown: | 70000

Active Drawing Area: 70000 = 44625

Wertical | 3750

Overlap: I 0.00

Fized Distance Vi

supported, as illustrated in the exploded view above:

e By Begin Station/Overlap
e By Station Range: Inside Out
e By Station Range: Outside In
e By Station Range: Radial

Directly below, four options are

GEOPAK 2004 Edition
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7.6.1 By Begin Station/Overlap Option

When the By Begin Station/Overlap option is selected, the Clip group box containing the Drawing
parameters, Overlap options and associated fields as depicted in the graphic below:

I
|
l
[
[
cilp |
l

Gl W DRAWINE smoWy e

! DY ZRLAS

gP‘Im Sheet Layout: Sheet Composition !E
_________________ N ——
Cilp Vetlal T

{ By BeginStation/OverLap V;

~ Clip
Masimum Drawing drea; 80000 % 521.25

Horiznntal:l R0.00 Vertical:l 3780
Drawing Shown: [ 700.00

Active Drawing drea; 700008 44625

Owerlap: I o0 Fived Digtance 'i

Before these options are reviewed, a discussion of the Active Drawing Area, located within the Clip
group box, is warranted. Several dimensions are found within the Clip group box. These include:

e Maximum Drawing Area (display only)

e Horizontal
e Drawing Shown
e Vertical

e Active Drawing Area (display only, calculated by GEOPAK)

The graphic below illustrates each dimension for the subject sheet.
adjoining sheet to the left is shown in order to depict the overlap. Notice that the alignment is also
displayed from approximately station 289+00 to 292+00.

!

CLIP YERTICAL
r=—— OYERLAP

In addition, a portion of the

CLIP HORIZIONTAL—

DRAWING SHOWN

F=—CLIP HORIZONTAL
CLIF YERTICAL

}
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First, GEOPAK utilizes the Maximum Drawing Area based on the Sheet Name and Scale selected in
the main Sheet Layout dialog box, in our example, 400.00 x 176.75. Then the Clip Vertical is
subtracted twice, once for the top and once for the bottom. In this case,

176.75-10 - 10 = 156.75

which is shown in the Active Drawing Area. The same method is utilized for the Horizontal
computations. The horizontal clip is subtracted twice, once for the right side and once for the left
side. In this case,

400.00 - 10 - 10 = 380.00

which is shown in the Drawing Shown and the Active Drawing Area.

By BeginStation/Overllap Vi

Clip
Masimum Drawing Area: 40000 17675

Horizantal: 10.00 Wertical: 10.00

Drawing 5 howrn: I 380,00

Active Drawing Area: 383000 15675

Once again referring to the graphic above, GEOPAK considers the Overlap shown on the left side
between the two adjoining sheets. The Overlap toggle has two options as depicted in the exploded
view below:

r Clip

tamimurn Drawing Area; 400.00x 17675

Hnliznntal:l 10.00 Vertical:i 10.00
Drawing Shown: | 380,00

Active Drawing Area; 380.00% 15675

Fixed Distance
Overlap: l h.26

e Percentage
e Fixed Distance

When the Percent option is selected, the designer keys in the desired overlap in percent format in the
Overlap field. Note the percent sign (%) is not required. The Percentage is calculated utilizing the
Drawing Shown value. In this example, the 5.26% overlap is 156.75 feet (5.26% of 176.75).

In our Percentage example, the overlap is 5.26%. Therefore, a 20.00 foot overlap in clip areas is
present between successive sheets.

If the Fixed Distance option is utilized, the Value field is in master units, i.e. feet or meters.
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When placing sheets on a curve, the chord of the curve where it intersects the inside border is utilized
to orient the sheet as depicted in the graphic below:

Poralle! lines

Since the By Begin Station/Overlap Sheet Composition option uses a chord distance to compute
the length of the sheet, in the area of a curve more stationing will be covered. On a Plan/Profile
sheet, this means there will be unequal coverage between the Plan and Profile. With this in mind, it is
recommended that By Begin Station/Overlap Sheet Composition option be used for a Plan only
case.

7.6.2 By Station Range Inside Out Option

The By Station Range: Inside Out option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

Ciip Yerice' T

|
|
|
|
|
|
aw i
f;{ _z_:_ﬁ_ﬂ__——,g?.&?f A#G:-—-.____‘:: G
|
|
|
|
|
|

clim |
I
Hu’l*—"‘"w |
I
Clig Verdica! l :
______________ jT_ _—— e ——d

{ By Station Range: Inside Out V;

r Clip

Masimum Drawing drea; 80000 % 521.25

Horiznntal:l R0.00 Vertical:l 3780
Station Range: | 70000

Active Drawing Area;  wariable 80000 % 44625

Now the Active Drawing Area is not constant, but displays Variable in the output field.
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The Horizontal keyin has a slightly different meaning which can be best illustrated with an example.
Let's use 500 feet for the Station Range, and 15 feet Horizontal. The dialog box is depicted below.

By Station Bange: Inzide Out Vl

Clip
b awiniun Drawing Area: 1587.50= 475.00

Harizantal: 15.00 ertical: 2000

Station Fange: I 500,00

Active Drawing Area:  wariable 1557 50% 43500

Utilizing the dialog box above, the following sheets are generated.

The first step when the sheets are drawn is to determine the stationing for each sheet. Our first sheet
will be oriented between stations 115+00 to 120+00. GEOPAK then expands the sheet clip area by
the Horizontal keyin distance. Looking at a detail of the beginning of the project, the clip area is
expanded fifteen feet before station 115+00 as seen in the graphic below. Note the inside border is
the dashed line, and station 115+00 and its associated tick mark are shown.

The curve is calculated slightly different. The second sheet in this series is on a curve. The station
range is 120+00 to 125+00. A chord is drawn for the curve between stations 120+00 and 125+00 as
seen in the graphic below.
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Notice that the inside sheet border is wider than the chord. The software will extend the chord the
amount of the Horizontal keyin (in our example, fifteen feet) to establish the vertical edge of the inside
border as seen in the detail below.
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7.6.3 By Station Range Outside In Option

The By Station Range: Outside In option orients sheets between a rounded station interval. This
interval is entered in the Station Range field. When utilizing this option, the Clip group box also has
a slightly different look as seen in the graphic depicted below.

clie

Hyiﬂ"ﬂj

Clip Yadica' T

|
I
|
|
|
|
TIHAON RAN S
T e
|
|
|
|
|
|

CHa vatice! l

r Clip

By Station Range: Outside In V;

b axirmum Crawing Area: 800008 521.25

Wertical: | 750

Harizantal: A0.00

Station Range: | 70000

Active Drawing Area;  wariable 70000 % 44625

The Outside In option is slightly different as seen in the dialog box below.

By Station Fange: Outzside In Vl

Clip

Mawiniuni Drawing Area; 1577.00 % 475.00

Horizontal: I 538.50 Wertical: I 20.00

Station Fange: I 500.00

Active Drawing Area: 50000« 43500

GEOPAK"”

The Clip Area is no longer variable, but a constant based on the Sheet Size as well as the
Horizontal and Vertical fields. In our example, the same 500 feet is keyed in. When generating the
sheets, GEOPAK determines the center of the sheet, and the corresponding station. In our example
the midpoint of the stationing for the sheet from 120+00 to 125+00 is 122+50. This point will be

placed at the midpoint of the sheet

as depicted in the drawing below:

GEOPAK 2004 Edition

Plan and Profile Sheets (Traffic Only) 7-19



GEOPAK®

' EIT] a4 310 |

Since the clip area covers a constant station range, the length of the clipping shape will vary
depending on the curvature of the alignment.

7.6.4 By Station Radial Option

The By Station Range: Radial option orients sheets between a rounded station interval. This
interval is entered in the Station Range field.

SR Yt e T

(AL

| |
| |
| |
' |

l AT ON RAng
A et I,
| |
| |
Hmlﬁ‘“ : i
| |
| |
| |

Ciip Vetioe! l

Bu Station Range: Radial VE

~ Clip
Masimum Drawing drea; 80000 % 521.25

Horiznntal:l R0.00 Vertical:l 3780
Station Range: [ 700,00

Active Drawing drea;  warable FO000 % 44625

An example best describes how this feature works. In the dialog box below, each sheet has a station
range of 500 feet. Based on the station ranges in the bottom of the dialog box, the first sheet would
encompass station 120+00 to 125+00, while the second sheet would include stations 125+00 to
130+00.

By Station Range: Radial vI

Clip

Maximumn Drawing Area: 1577.00 % 475.00

Harizontal: | 30.00 Yertical:
Station Range: | 1517.00

Active Drawing Area: 1517.00= 435.00

7-20 VDOT Plans Preparation Training GEOPAK 2004 Edition



GEOPAK"”

To draw this second sheet, GEOPAK locates the midpoint station 122+50, which in our example is on
a curve. Utilizing the chord of curve as the vertical center, GEOPAK draws the top and bottom of the
clip regions 217.5 feet from the chord, making the clip region 435 feet high. This is computed from
the sheet size of 475 minus the vertical keyin of 20 for the top and 20 for the bottom, resulting in a
435 feet height.

In the next step, GEOPAK moves to station 125+00 and draws the clip border radial to the alignment
at the specified station until it intersects with the previously computed top and bottom clip regions.
The same process is repeated at the other end of the sheet, i.e., 130+00. Therefore, the inside clip
region is trapezoidal as depicted in the graphic below.

—
!
llll\ 122450 )‘
e —T‘ = =={5—= —~
___\_:"1 U- -;:___:I'_:':_'—_-__J'_-_: - =
Ty
\ |
\ o
|II R — i

Since the clip area covers a constant station range, the length of the clipping shape will vary
depending on the curvature of the alignment.
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LAB 7. Plan Only Sheets

7.1 Getting Started

7.2

Step 1.

Step 2.

Execute C:\data\geo\VDOT\PlansPrep\LAB7.EXE.
Open the Microstation file c:\data\geo\VDOT\PlansPrep\d17682work.dgn.

Access Project Manager.

Plan Sheet Layout Process

Step 1.

Step 2.

Step 3.

Step 4.

Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box.

Create a run named Plan to set up the plan sheets. Initially, the dialog box will appear
similar to the one shown below.

F2{Plan Sheet Layout: VDOTENG PSL o =1
Fle View Settings Tools

= |[1.00 fdin

Select Settings>Sheet Layout. Change “Sheet View Attributes” option to Customize
with Motif Files then click OK. The completed dialog box is shown below.

Sheet Layout Settings

Sheet Layout Progression: | Left ta Right [Standard) Vl

Prafile Stair Stepping: | OFf vI

Sheet View Attributes: | Customize with Motif Files Vl

Cahicel |

On the GEOPAK Sheet Layout dialog box, select PLAN from the sheet list then set the
scale to 25.00 ft/in. The GEOPAK Sheet Layout dialog box should appear as below.

F2{Plan Sheet Layout: VDOTENG PSL o =1
Fle View Settings Tools

_vJ| 26.00 ftdin
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Step 5.

Press the Sheet Composition icon.

below.

gHmSheetLaymt:Shederposﬂim !E
- I
Clip Vet i

GEOPAK"”

Populate the Sheet Composition dialog box as

| |
| |
| |
| |
i ATIOMN RANG i
1 ‘.’;;—"'ﬂ_ﬂ_sr AT ey :
|
| |
| |
| |
| |
| |

ife
per izt
Ciip Verdioel l
el e s e e e  Eaa a
By Station Range: Radial VE
r Clip

b &xirum Drawing Area:
Harizantal: A0.00

Station Range: | 70000

Active Drawing Area:

800.00 % 521.25

Wertical: | 750

variable FOO.00% 44625

§=ull

Note: The Vertical setting will trim off the top and bottom of the clipping shape so that
plan data will not be placed inside the title blocks on the sheet.

Step 6.

Step 7.

Step 8.

Step 9.

Dismiss the Sheet Composition dialog box by pressing the X in the upper right hand

corner.

Press the Layout Sheets icon.
Project Manager.

The GEOPAK Job number 101 should be set from

Double click on Port 1. Set the Chain to MAINLINE by selecting it from the option list.

Press the Create Motif File icon.

Plan Sheet Layout: Plan Port Data

Chair: [MAINLINE =l

Offzat: | 000

Moif File: |

Cancel I

<

Create Motf File

GEOPAK 2004 Edition
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Step 10.

Populate the Create Plan Motif File dialog box as below.

PImSI’ﬂetLaymi:CreElele Matif Fle .

Seed File, | geotvwdotiroad!standards\GEDPAKYPlan-Motif, dgn gl

Target File; | Plan-batif.dgn ﬂ

Cancel |

§=ull

Note: The Seed File can be selected by pressing the Select Seed Motif File icon then
selecting Plan-Motif.dgn. The Target File name should be entered manually.

Step 11.

Step 12.

Step 13.

Press OK on the Create Plan Motif File dialog box. A file named Plan-Motif.dgn should
be created in the working directory and the Plan Port Data dialog box should appear as
below.

PImS?ﬁetLaym.t:lePm‘lDda I
Chairc: [MaINLINE =] Offset: [ 0.00
Matif File: | Plan-Matif. dgn QI f:ll

Cancel I

Press OK on the Plan Port Data dialog box. The Layout Sheets dialog box should now
appear as below.

| & Plan Sheet Layout- Layout Settings M= |
Job: [T0T Q] | Multiple Shests ]

Part|  Type | Dependency | Aligment | Dffset | fohif File |
1 Flan Aligriment FAaINLIME 0.oo Flar-kotif. dgn

Begin Station: |EDD+DD.DD A1 Extend: | oo ﬁ
End Station: 1222+DE.84 R 1 Extend, I 016 ﬁﬂ

In the Layout Sheets dialog box, set the Extend value for the Begin Station to —200.00.
This will force the first sheet to end at Station 205+00.00. The dialog box should appear
as below. Click the Layout 4 Sheets button to draw the clipping shapes into the design
file.

Jobi [T0T Q| Muliple Sheets > |

Port|  Type | Dependency | Alignment | Dffset | Patif File |
1 Flan Aligrment FAINLIME 0.00 Flan-tatif. dgn

Begin Station: |EDD+DD.DD A1 Extend: | -200.00 ﬁ
End Station: 1222+DE.84 R 1 Extend, I 016 ﬁﬂ
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4 clipping shapes should be placed for the Plan port.
Step 14. Dismiss the Layout Sheets dialog box by pressing the X in the upper right hand corner.

Step 15.  Exit the Plan and Profile Sheet dialog box and save your run. Review the results.

7.3 Motif File Setup
In the following steps we will set up the Motif Files created in the previous section so that the Plan
view file will be displayed in the Plan Port.
Step 1. Open Plan-Motif.dgn.
Step 2. Attach d17682des.dgn as a reference file. Do a Fit View and Save Settings if
necessary.
Step 3. Open d17682work.dgn.
' Note: Any design file that needs to be clipped to the sheets should be attached to the
< Motif Files (e.g. Survey, Utilities, Contours, etc.).
7.4 Renumber Sheets

Step 1. Click the Plan & Profile Sheets button from the Road Project: 17682.prj workflow
dialog box. Access the Plan run.

Step 2. Press the Sheet Number Manager icon.

Step 3. Select Sequence Numbers 1 through 4 then press the Edit Sheet Number button.

2 Plan Sheet Layout: Sheet Number Manager [_] l

Aligrment | Begin Station | Estend | End Station | Extend
HAINLINE 2 00.00 R 20. .. : no.o0 R nono
HATINLINE ! 0 R 0.0000 no. ) .40
HATINLINE .00 R 0.000o 9400 .0 7 a0 ;’%:l
HAINLINE E 0.0000 7 1629 |y
2

Sequence | Sheet |

%l

Edt Sheet Number

™ Highlight Clipping Shape [T window Center Clipping Shape
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Step 4. Populate the Edit Sheet Number dialog box as below then push OK.

[ E dit Sheet Number ]
[T Add Prefis: I

Compute Sheet Mumber By:

Starting at Sheet Mumber "I !3

[ &ppend &lpha Suffis !

MAINLINE
MAINLINE
MAINLINE
MAINLINE

kel [+

o |-
)
Ly 13

"] Highlight Clipping Shape [T Window Center Clipping Shape

Step 5. Dismiss the Sheet Number Manager dialog box by pressing the X in the upper right
hand corner. Press Yes when prompted to Save Settings.
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7.5 Clip Plan Sheets

You should still be in the Plan run from the previous section.

Step 1.

Press the Clip Sheets icon. Populate the Clip Sheets dialog box as below.

P'Ian Sheet Layout: Clip Sheets ! 1

r Output File
Directory: | &l
Sheet Mame Prefi; [d1768200 | d17682003.dan
Orientation: | Rotate Reference Vi
Sheets per File: |'I_ Model | Active "I

Sheet Fange Begin: |3 =| End |B ]

r Labels and dnnotations

Sheet Title: [123

Project Mumber: | 0123-015-105, C-501
tatch Line; IStatinn PN IMatch Line
™ Ausiliary Sheet Annotations L
~ [T Create Digital InterPlat Plot Set
e I_ \dataigeatedol oadl ypbak i

§=ull

Note: The Sheet Title field will be used to place the Route Number.

Step 2.
Step 3.
Step 4.
Step 5.

Step 6.

Click the Process Sheets button to create the plan sheets.

Dismiss the Clip Sheets dialog box by pressing the X in the upper right hand corner.
Exit the Plan and Profile Sheet dialog box and save your run.

Open any of the newly created Plan Sheet files to see the resulting sheets.

Exit MicroStation.
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CHAPTER 8

D&C Manager — Quantities (Traffic Only)

8.1 Introduction
Objectives Understand the operational modes of the D&C Manager including
calculating automated quantities.
Project Manager Plan View Design
Tools
=2
Menu Bar Application GEOPAK Road > Design and Computation Manager
The Design and Computation Manager (D&C Manager) is a tool that enables the user to standardize
graphics elements for drafting and pay item quantities. To review how to access the Design and
Computation manager, see session 5.
One of the major goals of any design project is the cost-effective development of plans production
sheets. This includes construction plans, profile sheets, estimated quantities, and various other
sheets needed to actually construct the design. Although generic MicroStation commands can be
utilized to produce the required sheets, several GEOPAK tools can be used in conjunction with the
Design and Computation Manager and these MicroStation commands to help automate the process.
Other GEOPAK tools are within the Design and Computation Manager and various plan view
functions:
e Controlling Various MicroStation Copy Functions utilizing the Place Influence option and the
Design mode
e Controlling the MicroStation Display Filters (Display mode)
e Changing the MicroStation symbology via GEOPAK Items (Set mode)
e |dentification of plan view areas to incorporate into the automated quantities (Shape mode)
e Plan view quantities (Compute mode)
e Pavement Markings
e Pavement Symbols
8.2 Operational Modes
Several operational modes are supported within the Design and Computation Manager. The Design
mode was discussed in session 5. In this session, the following modes are reviewed: display, set,
shape, compute and pavement markings.
8.2.1 Display

Display mode is used to enhance on screen visualization by enabling the user to manipulate the
display of GEOPAK intelligent elements.

GEOPAK 2004 Edition D&C Manager — Quantities (Traffic Only) 8-1




GEOPAK®

The feature(s) to be visualized are added to the Collection box — the bottom window of the D&C
Manager dialog box when set to Display or Compute modes. Individual items or entire categories
can be placed in the collection by utilizing the Add to Collection icon as shown below.

Design and Computation Manager !E[

Fle Edit Settings Favorites Help

Pl =L

o I::'\data'\geD’wdnt'\plansprep'\standardskgenpakWDq;:dd Highlighted to the Collection
[ Road Design

7 Alignments

3 Baow Culverts

£ Construction Limits

(= Curbirg

14414 Curb [CG-2)

0144141 Curb [CG-2] Left
[14414F Curb [C5-2] Right

tandard Curb CG-2

01202001 Standard Curb CG-2 Left

M2020R Standard Curb CG-2 Right
012022 Radial Curb CG-2
20221 Radial Curb CG-2 Left

012022R Radisl Cutb CG-2 Right - =
—IP FHo12020 ... x|

T e
m| i)

I 012020 Standard Curb CG-2

Three display options are supported for the display of the items in the Collection box.

e Highlight - changes those items stored in the collection area to the MicroStation highlight
color.
e Not - simply turns off the display of the collection items leaving everything else on.
e Only - will turn off everything but the collection items.
Before utilizing the display filters, visualization is enhanced if all the elements on the screen are gray,
or another singular color, rather than the vast conglomeration of color seen on the screen for a typical

project. Therefore, to set the color, select Settings > Display from the menu bar. The Display
Preferences dialog box appears.

gDisplay Preferences n

[ One Color Display

™ Highlight in Computation

Cancel

8.2.2 Set

The Set mode allows the user to assign attributes from the ddb database to existing graphical
elements in the file. Three methods are available for specifying the graphic elements to be changed:
individual element selection, Complex Chain or MicroStation Selection Set.

When changing individual elements, highlight the desired item in the D&C Manager dialog box. Click
Set, then datapoint the element to modify, then datapoint off the element to accept.

Complex Chain automatically creates a chain from graphic elements and applies the attributes of the
highlighted item in the content box.
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To modify the symbology of many elements to a single item, create a MicroStation Selection Set of
the elements. Next, click Set to transfer the attributes of the item selected in the D&C Manager to the
items identified in the MicroStation design file.

D&aig'aandColrpddim Manager E[m

Fle Edit Settings Favorites Help

B ELTHE

[ Road Design
3 Alignments
£ Baow Cubverts
23 Construction Lirmits
[ Curbing
{53 014414 Curb [CG-2)

&2 [ N\databgeowdothplanspreph standardshgeopak W DO T english.ddb ﬂ

0144741 Curb [CG-2] Left
014414R Curb [C5-2) Right
1] Standard Curk CG-2

01202001 Standard Curb CG-2 Left

0120208 Standard Curb CG-2 Right

[E 012022 Radial Curb CG-2

0120221 Radial Curb CG-2 Left

{8 012022R Radial Curb CG-2 Right ___v_j

[T Usze Complex Chain

- Adhos Attributes

| £ 012020 Standard Curb CG-2

8.2.3 Compute

An important, yet time-consuming part of any project is the computation of quantities. Through the
Compute mode of the Design and Computation Manager, GEOPAK offers tools that make the
completion of this task much quicker and easier. In addition, since the software utilizes the plan view
construction drawings to compile quantities, discrepancies between the drawings and the tabulated
guantities are non-existent. Chosen items within either the View or a Fence are calculated

Desig'aandCorrleation Manager Elm

Hle Edit Seitings Favorites Help

= Road Design

£3 Alignments

23 Box Cubverts

3 Construchion Limits

[=r Curbing

(T8 014414 Curb [CG-2)

144141 Corb [CGE-2] Left
014414R Curb [CG-2] Right
1 20 Standard Curh CG-2
0120200 Standard Curb £G-2 Left
012020F Standard Curh CG-2 Right
B8 012022 Radial Curb CG-2
0120220 Radial Curh CG-2 Left
{EA 0120228 Radial Curb CG-2 Right A_'_j

&8 [ hdatabgeowdothplanzprephatandardzhgeopak \WDO T english.ddb ﬂ

i@ 012020 Standard Curb CG-2
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& Plan Quontity Computation ———_ MEE
Job: Wﬂ Extertz: | Active Dezign File_vi Inzide 'I;i
r Baseline Reference 1
Chain Vi mﬁ__ﬂﬁ ¥ Begin Station; I-D_D:-D_D-Ijﬂ_ 2&
¥ Range: [10000 ¥ End Station: Im ﬁi

¥ Hilite During Computation V! | Compute Luantities i |

Once the MicroStation plan view design file is accessed, the first step is to invoke the Design and
Computation Manager and click the shortcut button at the top of the dialog box to Compute.

The dialog box changes dynamically to reflect the compute operation.

The Design and Computation Manager dialog box is resizable. Within the dialog box, the sash (long,
thin bar between list boxes) enables the user to adjust the partition between the list and collection
boxes while the overall dialog box size remains constant. Simply place the cursor over the sash and
dynamically move.

In addition to dynamically adjusting the main dialog box to reflect the compute operation, the auxiliary
dialog box is invoked as depicted below. Note if the auxiliary dialog box was already invoked from
another operation, it dynamically changes to reflect the Compute operation.

The next step is the selection of the correct item from the hierarchy. GEOPAK computes quantities
only for those hierarchical items that are configured for the computation of quantities.

Two selection methods can be employed. The first method is to select an entire category. GEOPAK
computes quantities for every item found in the selected category as well as any child categories.
This is accomplished by double clicking through the groups until the desired category is contained in
the Content list box. Single click onto the desired category and click the Add to Collection button at
the top of the dialog box.

The second method involves the selection of individual features. This is accomplished by double
clicking through the categories until the desired item appears in the hierarchy list box. When seen in
the hierarchy list box, a single click onto the desired item and subsequent click of the Add to
Collection button places the item in the Collection box.

Several output formats are available as described in the table below.

' NOTE: All Extents options are sensitive to the Inside, Overlap and Clip modes.
L]
Job Number GEOPAK Coordinate geometry database (GPK) file wherein the specified chain is
stored.

Extents > Active If the Active Design File toggle is selected, all selected items that are in
Design File MicroStation file will be computed.

Extents > View If the View toggle is selected, only selected items that can be seen in
MicroStation view one will be computed. If the view includes area outside of the
Range, the Range will override.

Extents > Fence If the Fence toggle is selected, a fence must be placed, and all specified
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graphical features which are inside both the fence and the Range will be
tabulated.

Extents > Boundary
Element

If the Boundary Element toggle is selected, all selected items that are in a
selected Boundary Element will be computed.

Extents > Station
Range

If the Station Range toggle is selected, all selected items that are within a
selected Station Range will be computed.

Extents > Sheet
Range

If the Sheet Range toggle is selected, all selected items that are in a selected
Plan Sheet Clip Boundary will be computed.

Extents > Selection
Set

If the Selection Set toggle is selected, all selected items that are in a MicroStation
Selection Set will be computed.

Extents > Boundary
Selection Set

If the Boundary Selection Set toggle is selected, all selected items that are in a
group of boundary elements within a MicroStation Selection Set will be computed.

Highlight During
Computation

When activated, all MicroStation elements utilized in computations are highlighted
in the selected color.

Baseline Reference >
Chain

Requires a minimum of one chain which must be stored in the specified job
number.

Baseline Reference >
DGN

The user can graphically select a DGN Element to be used as a Baseline
Reference.

Baseline Reference >
None

When None is selected, nothing is used as a Baseline Reference.

Identify Chain

The Identify Chain Selector allows the user to graphically select the desired
chain.

Range

Left and right offset limits (in master units) from the chain where the quantities will
be computed. Any specified item located outside of the limits is not included in
the report

Begin/End Station

Station range for computing quantities

Compute Quantities

Commences the computation process.

After the desired quantities have been computed, a second dialog box will be displayed containing
the computed quantities. The dialog box is shown below.

B comutationFeste___________________EEH]

Item | Description
F012020 Standard Curb CG-2

| Quantity | Unit | Expoit I
47520 LF i

Export Format: | |bem Report "“ 3\] Create "I Expart I
| v | DiesignE wlimal _| Dizplay i
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Several output formats are available as described in the table below.

Comp Book A more detailed report that lists not only quantity summaries, but also
geometric properties such as plan view coordinates and station/offsets for
located elements. File is in ASCII format.

Item Report  Quantities Summary listing pay items, descriptions, units and total
quantities for located elements. File is in ASCII format.

Item Tables  Contains the same information as the Item Report, but formatted in tabular
form.

DBMS Very detailed information including calculated and rounded quantities,
geometric properties, pay item numbers, descriptions, station / offset
values, etc. The format is the selected database (i.e., Microsoft Access,
Oracle, SQL Server, and dbase.

CSV By ltem Quantities Summary listing pay items, descriptions, units and total
quantities for located elements. Format is in CSV format.

Ccsv By A more detailed report that lists not only quantity summaries, but also
Element geometric properties such as plan view coordinates and station/offsets for
located elements. Format is in CSV format.

Run A method of grouping various quantities and / or pay items.

Phase Quantities can be separated into various phases, as a means to group
various pay items. Default phases include: Design, Preliminary, and
Final. Note the user can add new phases, but must be aware of naming
limitations of downstream applications (i.e., Transport links in Quantities
Manager.)
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8.2.4 Shape

The placement of shapes for area quantities is simple and fast when utilizing the shape mode. In

order to place a shape, GEOPAK must identify a closed area.

This area can be defined by

intersecting elements, which do not have to be clipped or shortened to define the closed area. There
are three options for placing shapes depending on the complexity of the plan view and the type of
area where quantities are desired:

e Automatic - best utilized when the elements forming the shape do not conflict with other
elements in the view.

e Semi-auto - utilized when the plan view has more conflicting elements or where the selection

of an area produces very small shapes.

In this method, the user is prompted when each

element is selected to determine the path of the software in producing shapes.

e Exclusive - This option utilizes the automatic option, but in addition, prompts the user for the
identification of an area inside the original shape that is excluded from the area quantity. The
Exclude mode is useful for curb and gutter around a traffic island.

Any of the three options may be chosen during the course of shape placement. To change from one

option to another, simply adjust the option button on the left side of dialog box.

[ Pavemnent
EXFaVE - Existing Pavemient
B ExSHLD - Existing Shoulder Lines
SAWEUT - Saw Cut Lines
900343 Bridge
4 300310 Standard Box Culvert
900344 Edge Of Pavement
900345 Private Entrance
[ 300346 Paved Shoulder
(024400 Obscuring B oadway

1 024410 Demolition of Pavement

(& 024420 Demalition of Pavernent [Rigid)
024430 Demaolition of Pavement [Flesible]
£3 Fipes _:__I

[ Desion and Computation Manoger ——_ MEIE
Fle Edit Settings Favorites Help
e ErE
£ Paved Ditches ;'

| £ 024410 Demolition of Pavement [_ ] x|

Seni-auto I ————
Hesume Tolerance; ID.1EIEIEIEI
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8.2.5 Pavement Marking

File Edit Settings Favorites Help

i) 1] Bl2¢] o ol U T R

[ Traffic
23 Existing
2= Proposed
23 Conduit
21 Cable

far Striping
&8 SKIF10 - 10" Skip Line
DASHS - 4" Dash
DASHE - 8" Dash
LIME4 - 4" Line
LIMEE - " Line
@8 LINES - 8" Line
& LIME12 - 12" Line
LIME24 - 24" Line
23 Juriction Boxes _'_I

The Pavement Marking mode allows the user to place pavement marking including striping, and
symbols.

The various tools are detailed in the table below.

Striping Places single or double, solid or skip pavement stripes.
Separation Places traffic separation pavement marking.
P —
SIS
—t
Chevron Diverge Places pavement chevrons in areas of diverging traffic.
=
R
Chevron Merge Places pavement chevrons in areas of merging traffic.

=
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8.2.5.1 Single Striping

This dialog box offers predefined configurations for single stripe
and double stripe options to easily control the type of striping
being placed.

[Boawsipng MEIE|
rPatterr | Single Stipe A vI
Single ! ESKIF’1D-1D'Skip Line |

The pay item reflects the currently selected pay item in the D&C
Manager dialog box; however, it may be changed at any time
during the process.

Skip 'I Start on Stripe"
Next, define the start option by selecting Solid or Skip (or a Stipe: 1000 | Skip 7000

combination thereof). If Skip is active, the user must define the
stripe and skip lengths. If an ending stripe is shorter than the
Tolerance value, it will not be drawn.

Tolerance: i 0.00100

- Reference Element

Chain ¥| [MAINONE | =] J]
Begin: [200+00.00 i
End: [222+05 84 @

A beginning and ending point for the limits of striping are
entered from digitized points on the screen.

The lower portion of the dialog box provides tools for identifying Difset: [12.00
the reference element on which the striping will be based.
e

After clicking Draw Stripes, the user must enter a data point on either side of the reference element
to begin striping. Striping is placed at the indicated offset value; the data point controls whether
striping is offset left or right. Striping is placed as a graphic group.

8.2.5.2 Double Striping

The process for Double Striping is the same as Single, except
for having two pay item placement options, Inside and Outside
and a user definable Distance Between Stripes. The user must

~Fattern: | Double StriEe.i\ vI

select either the Inside or Outside button for the highlighted
(D&C Manager) pay item to be displayed in the dialog box.
Separate quantities are calculated for each stripe.

Inside I ;LSKIF'1D-1D'Skip Line |
Diztance Between Stipes: | 5.00
Outzide I %SKIF“ID -10' Skip Line |

The remaining process is the same as described above. Solid/Skip_ | | Starton Stipe ¥ |
Stripe: | 10.00 Skip: | 10.00

Tolerance; i 0.00100
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8.2.5.3 Separation

This option draws pavement markings between two sets of
selected elements. Elements may be either GEOPAK or
MicroStation generated.

Once a pay item has been selected, the user may set the
Distance Between Stripes and the Slash Stripe Angle.
Tolerance functions the same as for striping.

A Begin DP and End DP should be issued before the Reference
DP is identified. The Reference DP must fall between the
beginning and ending DP. It marks the location of the first
pavement marking and determines the direction of the slashed
stripe. All other markings will be based on the first stripe.

Tools for defining the limits of the pavement markings are located
at the bottom of the Separation dialog box. ID Intersection
identifies the elements where the striping will terminate. ID
Location is the set of elements from which the striping begins.

& Do Scporation  WEIE|
ltem | |SKIP10 - 10 Skip Line |
Distane Between Stripes: ﬁW’

Firned "i Slash Stripe Angle: FiE.DL_
Tolerance: Im

~ Begin Point

[ 00000 ;[T 0.0000 |
- Reference / Pivot Paint

s [ ooooo | Y. [ 00000
~ End Point

w. [ ooooo | v [ 0.0000 2]

Side 1: _Single Element ¥ | 3]
Side 2: _Single Element ¥ | 4]

| e

After the Draw Separation button is selected, the user must issue a data point in the graphics file for

the pavement markings to be displayed.

8.2.5.4 Chevron Diverge

Once the pay item and its relative parameters have been defined,
there are three points needed to define the chevron: Gore,
Breaking Line and Point.

The Gore point defines the wide end of the gore.

The Breaking Line point must fall between the two sides of the
gore and sets the location of the point at which the chevron
diverts in a different direction.

The Point represents the narrow end of the gore where chevrons
are to stop.

Use the Side 1 and Side 2 buttons to identify the sides of the
gore. Once the Draw Chevron Diverge button is selected, the
chevrons are displayed.

ltem | |SKIP10- 10 Skip Line |
Digtance Between Chevrons: I 10.00

Tolerance: | 000100

- Gore Point Mwide End of Gore)

wo [ oooon | v [T 00000«
r Breaking Line

% [ Gooon v [ 00000 |
- Diverge Point (Marmow End of Goreg)

% [ Goooo v [ 00000 |«

Side 1: Single Elemnent Vij&ﬂ
Side 2 | Single Element ¥ | ]

|- Braw Chevion Diverge ]
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8.2.5.5 Chevron Merge
This process works basically the same as Chevron Diverge [l e -1x]|

except the two points, Gore and Breaking Line, have been ltem ||5K|P1u-1u'5kip|_ine |
combined into one point that serves both functions.

Distance Between Chevrons: I 10.00

The Gore and Break DP should be located near the wide end ~ Tolerance: [0.08100
of the chevron. It simultaneously sets the beginning of the | [ %ore/ Bresk Pont [wide End of Gere] —
pavement markings and the point at which the chevron will % | 00000 v 00000
break.

r Merge Foint [Narraw End of Gore)
The remainder of the process is as described above. w [ oooon v [ 00000 s

Side 1: | Single Element | 1&]
Side 2. _Single Element ¥ | 4]

[ Braw Chevion Merge |
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LAB 8. Quantities with D&C Manager

8.1 Accessing Plans Production Tools
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB8.EXE.
Step 2. Open the MicroStation file c:\data\geo\vdot\PlansPrep\d17682Traffic.dgn.
Step 3. Access the Road Workflow dialog box in Project Manager.

Click the Plan View Design button. This opens the Plan View Design tools tool
frame. Open Design and Computation Manager by clicking the left most icon.

Plan Yiew Desi._. x|
+H

Step 4. D&C Manager should open up to the standard VDOTenglish.ddb.

Navigate to the category Traffic > Proposed as shown.

i_ Design and Computation Manaoger

Fle Edit Settings Favorites Help

BRI FECTE

& [hdatalgeohwdot\plansprephatandardshgeopak WD OT englizh. ddb -
7 Road Design
23 Survey
3 Right of wap
£ Utilitiess
3 Ervironmental
(£ Traffic
23 Exizting

= F'[l:lpl:l:E:Eﬂ:l
3 Canduit
1 Cable
23 Striping
7 Junction Boxes
£ Loop Detectors
£ Controllers _:_i
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8.2

Compute Quantities
Step 1. Set the current D&C mode to Compute.

Highlight the item Junction Boxes > 56004 JB-2A or 2B, Junction Box. This will make
it the active item for computing quantities.

Desig'ta'u:lCorrpudionHa':agar Elm

File Edit Seitings Favorites Help

¢34 B2 o /E0E |

& [ hdatahgeowdothplansprepiatandardshgeopak WO T english. ddb -
£33 Road Design
7 Survey
3 Right of tfay
£ Utilitiess
£ Enwvironmental
[ Traffic
{7 Existing
[ Propozed
£ Conduit
1 Cable
7 Striping
[ Junchion Boxes
[ 5E000.JB-14 or 1B, Junction Box
= BEO04 JB-24 or 2B, Junction Box

Step 2. Use the Display options to make sure there are graphics to compute for this item.

By clicking on the icon as shown below, all graphics except the appropriate Junction Box
graphics should be turned off.

ﬁ

Step 3. Populate the supplemental dialog box as shown below.
- Plan Quantity Computation I
Job: |1EI1 &' Estentz:  Yiew Vi Inzide Vi__l

Bazeline Referance

Chain v| [MAINLNE =] j&j W Eegin Station; [ Z00+00.00 2;
¥ Fange: I'IDD.IJIJ ¥ End Station: |222+_IJE.E£ ﬁ'i

¥ Hilite: During Computation Vi | LCompute Luantibies !

Step 4. Since we are doing the quantities based on what is displayed in View 1, be certain to fit
all graphics in View 1.

Step 5. Click Compute Quantities. Review the output.
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Cummi:-lion Results ! -I

[tem | Description | Quantity | Unit | Edport

i BRO04 JB-28 or 2B Junchion Box 5.0000 Ef

Export Format, | Iterm Report V” SJ Create Vl Export l
e | hage | Desiank shimate =] | Display |

Step 6. Now let’'s see how to compute multiple items at one time.

Returning to the main D&C dialog box, add the Junction Box item to the collection box as
shown:

g Design and Computation Manager !El E
Fle HEdit Settings Favorites Help

B EI:\data\geo\vdnl\plansprep'\standards\genpakWD|:'-'\.dd Highlighted to the Collection
3 Road Design
23 Survey
3 Right of Way
£ Utilitiss
23 Enwironmental
[=r Traffic
23 Existing
[ Proposed
23 Conduit
1 Cable
23 Striping
= Junction Boxes
56000 .JB-14 or 1B, Junction Baox
] L Junction Box

| &8 56004 4824 o 2B, Juncion Box
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Step 7. Also, add the items listed below to the collection box:

Traffic > Proposed > Pole Foundations > 51234 Concrete Foundation Signal Pole
Traffic > Proposed > Controllers > 51030 Prop. Controller Cabinet

Traffic > Proposed > Signal Pole Mast Arms > 51309 SIG. POLE MP-1 ONE ARM 22FT
Traffic > Proposed > Signal Pole Mast Arms > 51321 SIG. POLE MP-1 ONE ARM 34FT
Traffic > Proposed > Hanger Assemblies > 51822 SW -1 or 2, ONE WAY

Traffic > Proposed > Loop Detectors > 51540 6 x 40 Prop. Loop Detector

Traffic > Proposed > Loop Detectors > 51540 6 x 20 Prop. Loop Detector

Traffic > Proposed > Conduit > All Sizes, Metal or PVC

The D & C Manager dialog box should appear as below.

Desig'aa'tdCorrpddionHa’:agar Elm

File Edit Seitings Favorites Help

51| B2 [0 e

& [hdatalgeohwdot\plansprephatandardshgeopak WD OT englizh. ddb -

7 Road Design
£ Survey
3 Right of tay
£ Utilities
3 Erviranmental
(£ Traffic

£ Existing

[ Propozed

{7 Conduit
FE Conduit - A etal or PYC

7 Cable
3 Striping
1 Junction Boxes

£ Loop Detectors _:_I

Ly 3|

Conduit Al Sizes, Metal or PYT
51540 6% 20 Prop. Loop Detector

B 51540 6 x40 Prop, Loop Detector

8 51822 5% -1 ar 2, OME Wy

(B3 51321 SIG. POLE MP-1 OME ARM 34FT
(B8 51309 5IG. POLE MP-1 OME ARM 22FT
IE8 51030 Prop. Controller Cabinet

B8 51234 Concrete Foundation Signal Pole
5E004.JB-24 of 2B, Junction Box
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Step 8. Click Compute. Review the output.

Item | Description | Quiaritiby [Unit | Export |=
D004 JB-2A4 ar 28, Junction Box 5.0000 EA
51234 | Concrete Foundation Signal Pole 3.0000 E& =

51030 Prop. Controller Cabinet 1.0000 E& B

51309 SIG. POLE MP-1 OME ARM 22FT 1.0000 E& 2|

51822 S -1 or 2, ONE Wiay £.0000 E& =]

51321 SIG. POLE MP-1 OME ARM 34FT 2.0000 E&

51040 B » 40 Prop. Loop Detectar 4.0000 E& )

51540 £ % 20 Prop. Loop Dietectar 1.0000 EA i
5E030 2" PYC Conduit 288.0300 LF ;i

Export Format:_|tem Report VII gl Create 'I Ewpont l
un | hase: [DasinE shmat =] | Display |

Step 9. Next we will export the quantities to an Item Report. Set the Export Format option to
Item Report. Enter the output file name item.txt. The dialog should appear as below.

Item | Description | Quantity | Unit | Ewport [«
5E004 JB-24 or 2B, Jurction Box 5.0000 E&

51234 | Concrete Foundation Signal Pole 3.0000 E& |

51030 Prop. Controller Cabinet 1.0000 E& B

51309 SIG. POLE MP-1 OME ARM 22FT 1.0000 EA )

51822 S -1 or 2, OME WaAY E.0000 EA B

51341 SIG. POLE MP-1 OME ARM 34FT 20000 EA

51540 B = 40 Prop. Loop Detector 4.0000 E& B

51540 B % 20 Prop. Loop Detector 1.0000 EA T
5030 2" PYC Conduit 288.0300 LF ;i
Export Format:_|tem Report vI i item bt gl Create 'I

ture | hare | DezignE smat _-J Display |

Step 10. Click Export. A file named item.txt should be created in the working directory.
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Step 11. Open item.txt using the GEOPAK editor. The file should appear as below.

Fle Edit GCriteria
D|z|a] &|B|@] ]~
Fay Items List
Date: 2-9-2005 7:59:19 FH File Hame:item, txt
Item Ho, Description Tnit Quantity
Ee004 JB-24 or ZB., Junction Box Ea 5.000
51234 Concrete Foundation Signal Fole EA 3.000
51030 Frop. Controller Cabinet EA 1. 000
51309 SIG, POLE HP-1 OHE ARM 22FT E& 1. 000
51822 SW -1 or 2, OHE WAY E4 6000
£1321 SIG, POLE MP-1 ONE ARM 34FT Ea 2,000
51540 6 = 40 Prop: Loop Detector EA 4.000
51540 6 = 20 Prop. Loop Detector E& 1,000
Ee030 2" BVC Conduit 1F 288.030
L0222 1" Metal Conduit 1F 85.220
| |Line: 1 [T

Step 12.  Dismiss the GEOPAK editor.
Step 13.  Exit Design and Computation Manager.

Step 14.  Exit MicroStation.
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CHAPTER 9

LAB 9: Special Applications

9.1 Right of Way Data Sheet

This special application will read an Excel spreadsheet created from RUMS. It will then take the
information from the spreadsheet and automatically fill out a Right of Way Data Sheet.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Execute C:\data\geo\VDOT\PlansPrep\LAB9.EXE.
Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682RWSheet.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Select the icon Plan View Design button from the Road Project: 17682.prj workflow
dialog box, which opens the Plan View Design tool box.

an View Des___ x|

Select the Design and Computation Manager icon (as indicated above) to invoke the
Design and Computation Manager shown below.

g Design and Computation Manager !Elm

File Edit Settings Favorites Help

AW DOT englizh.ddb

3 Road Design

3 Survey

7 Right of Way

£ Utilties

3 Enwironmental
3 Traffic

1 Geatechnical
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Navigate to the item shown in the dialog box below.

g Design and Computation Manager !Elm

File Edit Settings Favorites Help

&3 [hdatalgeotwdothplansprephstandardshgeopak WD O T englizh. ddb
7 Foad Design
3 Survey
[ Right of W ay

&y ROW - Right of Way Lines

& TMPEAS - Temporary Eazements

& PRMEAS - Permanent Easements

& SSWEAS - Sanitary Sewer Easements

&b ELCEAS - Electical Eazements

& WTREAS -Water Easements

& GASEAS - Gas Easements

& TELEAS - Telsphone Easements

& CTVEAS - Cable TV Easements

[ Special &pplications

B 3

3 Utilities

1ata She

Double-Click on the item to kick off the application. You will see the dialog below:

Right of Way Data Sheet
Sheet Number 1 'I

| Select I

Unitz _English vI le:.:lsize Select

RUUMS Excel Spreadshest

LCancel |

Using the Select buttons on the dialog, set the dialog to appear as shown below:

Click OK.

Right of Way Data Sheet

Unitz _English vI Text Size Select
RUUMS Excel Spreadshest
| C:hdatahgeotvdotyplansprephExcel from RUMS English.xls

LCancel |

Sheet Number 1 'I
Select!

You will see the following warning:

® Pleaze ensure the RUMS spreadsheet is

Openin Excel

Canicel |
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' In order for this application to work correctly, the Excel
spreadsheet containing the information from RUMS MUST be
open. If it's not, the application will not be able to read it.

Step 11. At this point we need to open the Excel spreadsheet (Excel From RUMS English.xls).

Minimize MicroStation, open the spreadsheet in Excel, then re-expand MicroStation to
continue our application.

Note that when the spreadsheet was opened makes no
difference (i.e. it could have been opened before we kicked off
the application). It only matters that the spreadsheet is opened
before we continue from this point.

) =

Step 12.  Click OK.
Step 13. Dismiss D&C Manager and review the information plotted on the sheet.
Step 14.  Exit MicroStation.

Step 15.  Exit Excel.
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9.2 Traffic Engineering Conduit and Cable Placement
This special application automates the placement and computations of conduit and cable.
Step 1. Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682Traffic.dgn

Step 2. Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. Select the icon Plan View Design button from the Road Project: 17682.prj workflow
dialog box, which opens the Plan View Design tool box.

Plan View Des... x|

Step 4. Navigate to the item as shown below and make sure that you have the Design Mode icon
selected.

g Design and Computation Manager [_ (O] x|

Fil= Edit Settingz Faworitez Help

el )SELFE

& [ hdatahgeohwdothplansprepistandardshgeopak WO T english. ddb (|~
3 Road Design
3 Survey
3 Right of */ay
7 Utilities
3 Erviranmental
[ Traffic
23 Existing
[~ Proposed
[ Conduit
@ Conduit Al Sizes, Metal or PVC

1 Cable

23 Striping

BEODDJE-14 or 1B, Junction Box
BEOD4 JB-24 ar 2B, Junction Box

BEO0E JB-34 or 3B, Junction Box -
Step 5. In the secondary dialog, enable the Place Influence toggle.
|8 Condn mEE

All Sizes. Metal .

e
[ Adhoc Attibutes

[T Mew Element Only Dirawe Cogo Elermnent

Step 6. With the Conduit item selected (Step 4) and the Place Influence toggle enabled (Step 5),
place a Microstation line between Junction #1 and Junction #2.
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

When prompted, set the Conduit size to 2" then click OK.

Select the Conduit Size:
o |

Cahicel I
Set the Conduit Material type to PVC then click OK.

Select Type of Material:
PvC -|

Caticel I
Set the Conductor Cable type to 14/5 then click OK.

Select the Conductor Cable Type:
14 & -|

Cahicel I
When prompted to add another conductor cable, select Yes then click OK.

Add another Conductor Cable?

Yes "I

Cancel I
Set the Conductor Cable Type again to 14/5 then click OK.

Select the Conductor Cable Type:
14 5 -|

Cahicel I
When prompted to add another conductor cable, select No then click OK.

Add another Conductor Cable?
I v

oK | Cancel I

Repeat steps 6-12. This time place a 3" Metal conduit between Junction #2 and Junction
#3 and place two 14/2 Shielded conductor cables.

Repeat steps 6-12. This time place a 2" PVC conduit between Junction #3 and Junction
#4 and place two 14/2 Shielded conductor cables.

GEOPAK 2004 Edition
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Step 15.  Select the Compute Mode icon as shown. The secondary dialog will change.

gDesign and Computation Manager Hi=lE

Fil= Edit Settings Favorites Help

PRE BIE( ) WE]

&8 [ \datahgeotwdothplanspreph standardshgeopak WD O Tenglish.ddb [~
£3 Road Design
23 Survey
23 Right of “way
3 Utilities —
23 Erviranmental
[ Traffic

23 Existing
[ Proposed
nduit

g Conduit  All Sizes, Metal or PVC
1 Cable
23 Striping
BE000 JE-14 or 1B, Junction Box
BE004 JEB-28 ar 2B, Junction Box =1

Job: |1EI1 ﬂ Estentz:  YWiew Vi Inzide Vi__l

r Baseline Reference
Chaity Vi l(SeIecb vij&j ¥ Begin Statior: | ﬁ
¥ Range: [100.00 ¥ EndStatior: | @

V| Hilite: During Computation VI | Lompute Lluantibies !

Step 16.  Press the Add to Collection Box icon to add the Conduit item to the collection box.

File Edit Settings Favarites Help

g-]1d] 522 o*E | e

| T s R s e |
= I::\data'\gen'wdot'\plansprep\standards\geﬁw.ddb
3 Road Design
7 Survey
3 Right of \whay
7 Utilities —
3 Environmental
[ Traffic
23 Existing
[ Proposed
Conduit

D

Conduit Al Sizes, Metal or PV
23 Cable
23 Striping
BE000 JE-14 or 1B, Junction Box

&

BE004 JEB-28 or 2B, Junction Box

l[a" Conduit
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Step 17.

Cable category the collection box.

Step 18.

Step 19.

Step 20.

|— Design and Computation Manager !EI m I

File Edit Settings Favortes Help

ol /| I

| Ty e |
& [ hdatahgeohwdothplanzprephstandardsztge Add to Collection .ddb

3 Road Design
3 Survey
3 Right of tfay
7 Utilities |
3 Erwviranmental
[ Traffic

3 Existing

[~ Proposed

£ Conduit

T
£ Striping
BEOO0JB-14 or 1B, Junction Box
BEO04 JB-24 or 2B, Junction Box
g SEO06 JB-34 or 3B, Junction Box

G

4]

Highlight the Cable category then press the Add to Collection Box icon again to add the

3 Conduit
T3 Cable

Populate the secondary dialog as shown.

Jab: |1EI1 &' Extents:  Miew

Vi Inzide Vi__l

r Bazeline Reference

¥ Fange: 1 10000

Chain v| [MAINLNE =] 113{1 W Eegin Station; [ Z00+00.00 2;
¥ EndStatior: [222+05.5¢ «|

¥ Hilite During Computation

| | Compute Quantites ||

Ensure that the Conduit and Cable placed in steps 4 through 14 is displayed in the view
then click the Compute Quantities button.

A sample output is shown below. Your actual quantities may differ depending on the

placement of the Conduit.

Item | Description | Quantity | Unit |
i 5R030 2" PVE Conduit 288.0300 LF
BE02Z 1" Metal Conduit 85.2200 LF
51602 1444 Conductar Cable 172.2000 LF

Export Format; | |bem Report V” EI Create "I E«part I

sk shignale _I Dizplay |

GEOPAK 2004 Edition
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Step 21.

Step 22.

Next we will export the quantities to an Item Report. Set the Export Format option to
Iltem Report. Enter the output file name item.txt. The dialog should appear as below.

|£?Chm¢utdhx!ﬂe&ﬂs !l!llai
Item | Description | Quantity [Unit | Ewport |
5E030 2" PYC Conduit 288.0300 LF
BR022 1" Metal Conduit 85.2200 LF |
51602 14/4 Conductor Cable 172:2000 LF
Export Format; | Item Report VI [itemta gl Create 'I
| hase: | DiazionE sdhinale ;J Dizplay |

Click Export. A file named item.txt should be created in the working directory.

Open item.txt using the GEOPAK editor. The file should appear as below.

Hle Edit

Griteria

BEEIBEE S

Fay Items List
Date: 292005 9:21:4 PH File Hame:item, txt
Item Ho, ‘ Description ‘ Tnit ‘ Quantity
|56030 | 2" FVC Conduit | IF | 288 030 |
56022 | 1" Metal Conduit | IF | 85.220
51602 | 14-4 Conductor Cable | LF | 172 200
| |Line: 1 Cal. 1
Step 24. Dismiss the GEOPAK editor.
Step 25.  Dismiss the Computation Results dialog box.
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9.3 Pavement Striping

In this section we will place Pavement Striping then compute quantities for the Pavement Striping.

9.3.1 Accessing Plans Production Tools

Step 1. Access the Road Workflow dialog box in Project Manager.

Click the Plan View Design button. This opens the Plan View Design tools tool
frame. Open Desigh and Computation Manager by clicking the left most icon.

Plan Yiew Desi.__

8 < 7§|r’1|

9.3.2 Pavement Striping - Skip
In this section, we are placing pavement striping parallel to the main alignment.
Step 1. Attach the Saved View “SKIP”.

Step 2. Change the Mode to Pavement Marking and select Traffic > Proposed > Striping >
LINE4 — 4’ Line

Desig'aa'tdConq:dﬂionHa’;ager !Elm

File Edit Settings Favorites Help

| o] =] |

&3 [:hdatalgeohwdothplansprephstandards' geopak WD O Tenglish.ddb -
7 Foad Design
3 Survey
7 Right of W/ay
£ Utilitiess
3 Enwironmental
[ Traffic
7 Existing
[ Proposed
£ Conduit
1 Cable
{7 Striping
SKIP10-10° Skip Line
DASHE - 4 Dash
3 DASHS - 8" Dash

T LINE4 - 4" Line
LIMEE - £ Line
LINES - 8" Line |

Step 3. Select the Striping Operation as shown above to access the Striping dialog box.
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Step 4. Populate the Draw Striping dialog box as shown below.

[Boawsupng MEIE|

~Patterr: | Single Stripe A "I—
Single | [LINE4 - 4" Line |

Skip VI Start on Shripe VI

Stripe; |1D.DD Skip: |1D.DD

Talerance: | Qoooo

r Reference Element

Chain v | [MAINCINE | ~| Jg]
Begin: IW 2."
End: [Z00°0000 o
Offzet: I'“zn_uu_

[ f Lirai Siripes

Note: Be sure that your graphic group lock is off before the next step.

Step 5. We are only going to strip a small portion of our project. Click Draw Stripes. The
striping is attached to the cursor. You can move to either side of the baseline and place
the striping. Data point on the left side of the alignment.

Step 6. Click Reset (right mouse click).

Step 7. Click Draw Stripes again to place the striping on the other side of the road. The finished
striping should appear as below.

Step 8. Dismiss the Draw Striping dialog box by clicking on the X in the upper right corner of the
dialog box.
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9.3.3 Pavement Striping — Gore Area

Step 1.

Step 2.

Step 3.

Step 4.

Attach the Saved View “GORE”".

File Edit Settings Favorites Help

A

R BFEC EEE <)

& [ hdatahgeohwdotplanzprephatandardz\geopak \YDOT englizh.ddb £
£9 Road Design
7 Survey
23 Right of Wway
£ Utilities
£ Erwironmnental
[ Traffic
{7 Existing
[ Proposed
£ Conduit
1 Cahle
{7 Striping
B3 SEIP10 - 10 Skip Line
[ DASHA - 4" Dazh
[ 0ASHE - 8" Dash
(&4 LINE4 - 4" Line
(B8 LINEG - B Line
B LINES - 8" Line
LINE12 - 12" Line

B LIMEZ24 - 24" Line

3 Junction Boxes

£ Loop Detectars _vj

e | [LINE24 - 24" Line |
Diztance Between Chevrons: I .00

Tolerarnce: | .00 o0

Leave the Mode set to Pavement Marking and select Traffic > Proposed > Striping >
LINE24 — 24" Line

Select the Chevron Diverge Operation as shown above to access the Draw Chevron
Diverge dialog box.

Populate the top portion of the Draw Chevron Diverge dialog box as shown below.

GEOPAK 2004 Edition
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Step 5. Set the Gore coordinates by pressing the Gore Point button then selecting the location
indicated below.
g[haw(]!evmn Diverge iy =]

ttem |[LINE24 - 24" Line |
Diztance Between Chevrons: I E.00

Tolerance: I 0.00100

r Gore Point Mwide End of Gore) =

W [271903327) v | 333 D2.B4I2II

r Breaking Line Gore PH‘
# [ ooooo | v: [ o.0000

GURE POINT
DF

r Diverge Point [Marrow End of Gare)

w [ 00000 | v [T 00000

Side 1 Comples Chain_v | [
Sids 2. | Complex Chain_ | ;m

[ Eiraw Chevion Diwverde |
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Step 6. Set the Breaking Line coordinates by pressing the Breaking Line button then selecting
the location indicated below.

g[)mw(:hevmn Diverge: =]

BREAKING L INE
DF

lem | [LINE24 - 24" Line |
Digtance Between Chevions: I E.00

Tolerance: | 0.00700

r Gore Paint MwWide End of Gare)
wo | 2719033.27 ) v | 3302.84 ﬂl

r Breaking Line

x [27183300: v: 33874767 | 2"

r Diverge Paint (Marow End of Gore) —| Breaking Line
w [ 00000 | v: [T 00000 |«

Side 1 _Complex Chain_ | :Eﬁ]
Side 2. Comples Chain_ | ]

[i Biraw Chevon Diverge ||
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Step 7. Set the Point coordinates by pressing the Diverge Point button then selecting the
location indicated below.

DIVERGE POINT
DP

g DrawChevron Diverge - |Olx 1
ltem | [LiNE24 - 24" Line |
Distance Between Chevions: I .00

Tolerance; I 0.001 00

~ Gore Point [wide End of Gore]
= | 2719033.20 ) v | 33810284 ﬂi

r Breaking Line
= | 2718990.0¢| vv: | 338147.87 ﬂl

r Diverge Point [Marrow End of Gore]
= [2718946.47 v | 338202.45'2“

Side 1: | Complex Chain = | ‘g] Diverge Point
Side 2 | Complex Chain_~ | ‘g]
|

Step 8. Set Side 1 and Side 2 options to Complex Chain.

Step 9. Click the Identify DGN Element button for Side 1 then select the elements on the left

side of the gore area. Continue to data point until all the elements have been
highlighted.

Step 10. Click the Identify DGN Element button for Side 2 then select the elements on the right
side of the gore area. Continue to data point until all the elements have been
highlighted.

Step 11. Click Draw Chevron Diverge, then move the cursor to the inside of the gore area and
issue a datapoint.
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The gore area should be striped as below.

Step 12.  Turn on levels 1-7 to review the completed gore area.

Step 13. Dismiss the Draw Chevron Diverge dialog box by clicking on the X in the upper right
corner of the dialog box, but leave the main D&C Manager dialog active.
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9.3.4 Compute Quantities
Step 1. Attach the Saved View “SKIP”,

Step 2. Change the current D&C mode to Compute.

g Design and Computation Manager !El E

File Edit Settings Favorites Help
. " ] T}
-] 1d] B 27] ¢[E0 n 0l
&3 Chdatalgeohwdotsplansprephstandardshgeopak WD OT englizh. ddb Z
7 Foad Design
3 Survey
£ Right of Way
£ Utilities N
3 Enwironmental
(7= Traffic
23 Existing
[~ Proposed
3 Canduit
7 Cable
[ Striping
SKIP10 - 10" Skip Line
& DASHE - 8" Dash =]
Step 3. Click item LINE4 — 4” Line to make it the active item for computing quantities.
Step 4. Set the supplemental dialog box as shown below then click Compute Quantities.
_ Plan Quantity Computation I
Jab: | il Extents: | Miew ] [ Inside Vi__l
Baszeline Reference
Mone Vi
™ Hilite: During Computation Vi | Compute Quantities !
Step 5. A sample output is shown below. Your actual quantities may differ.
Cummi:-lion Resuits ! -I
[tem | Description | Quantiy | Unit | Export I
iLINE4 -4 Line 4000000 TCETTTTM T i

Export Format: | Item Rleport v|| BJ Create vI E=pont I
Rurv | Phase | Dasignk stimat =] | Display |
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Step 6.

Step 7.

Fle Edit

Next we will export the quantities to an Item Report. Set the Export Format option to

Iltem Report. Enter the output file name strip.out. The dialog box should appear as
below.
_%?Cmﬂmmdmnﬂewﬂs !lﬂ!i§1
[tem | Description | Quantiy | Unit | Export _!
LINE4 - 4" Line 400.0000 | LF
Export Format: | ke Report VI!strip.nut 9__! Create VI
Rure | Phate | DasignE dimat ;J Dizplay |

Click Export. A file named strip.out should be created in the working directory.

Open strip.out using the GEOPAK editor. The file should appear as below.

Criteria

Dle|d] & |8@]|B] <]~

|

Pay Items List |
File WHame:strip.out |
|

|
|
I Date: 2112005 12:7:13 &AM

Item Ho, Description ‘ Tnit ‘ Quantity ‘
| LINE4 | — 4% Line | IF | 400.000 |
| JLine: 1 [T
Step 9. Dismiss the GEOPAK editor.
Step 10.  Dismiss the Computation Results dialog box.

GEOPAK 2004 Edition
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Step 11.
Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Attach the Saved View “GORE".
Click item LINE24 — 24" Line to make it the active item for computing quantities.

Set the supplemental dialog box as shown below then click Compute Quantities.

[&Plan Quantity Computation ™~~~ MEE||
Jab: | ﬂ Extents: | MWiew Vi Inzide Vi__l
Bazeline Feference
Mone Vi

™ Hilite: During Computation VI | LCompute Luantities !

A sample output is shown below. Your actual quantities may differ.

Cumpd:-lion Results ! -I

[tem | Description | Quantiy | Unit | Export _!
i LIME24 - 24" Line 244 8000 | LF

Export Format: | |tem Report Vii 3! Create Vi Espuot i
Rurn: | Phaze: | DesionE shimate _! Display |

Next we will export the quantities to an Item Report. Set the Export Format option to
Iltem Report. Enter the output file name gore.out. The dialog box should appear as
below.

Cumpd:-lion Results ! -I

[tem | Description | Quantiy | Unit | Export _!
LIME24 - 24" Line 2448000 | LF
Export Format: | Ibem Report Viignre.nul 3! Create Vi

Fure | Phase: | DetiorE stimate =] | Display |

Click Export. A file named gore.out should be created in the working directory.
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Step 17. Open gore.out using the GEOPAK editor. The file should appear as below.

Text Editor- C:\data\geo\vdot\PlansPrep\gore out E[ B |

Fle Edit CGCiteria

D|e|d] & @@ <[]

i |
| Pay Items List |
I Date; 2112005 12:19:5 AM File Wame:gore. out I
Item Ho, Description ‘ Tnit ‘ Quantity
|LINE24 | — 24" Line i IF | 244,800 |

| |Lire: 1 [T

Step 18.  Exit MicroStation.
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CHAPTER 10

Existing Ground Profiles (Optional)

10.1 Introduction

Objectives Learn to draw and store existing ground profiles extracted from a surface
model.

Project Manager NOTE: This application is not available through Project Manager

Tools Plans Preparation

[t a1 ) | B s B

Menu Bar Application GEOPAK Road > Plan Preparation > Draw Profile

The Draw Profile tool enables the user to draw several profiles from a variety of sources
simultaneously.

e GEOPAK coordinate geometry database wherein the vertical alignment is stored.

e GEOPAK binary TIN file, Site Model or Site Object. The Site Model or Object are created
utilizing GEOPAK Site Modeler software and are stored within the GEOPAK Site project (gsf)
file.

In addition, if the source data is TIN files or site components, the resultant profile may optionally be
stored within the coordinate geometry database.
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10.2 Invoking the Draw Profile Tool

The generation of profiles must be invoked from within the 2D MicroStation design file wherein the
profile is to be drawn. When the tool is selected, the dialog box depicted below opens.

File Edit Update Options

Job Mumber: i1D1 vi ﬁ EI Labal Scak: |0 Q00000
Chair; |< Mane » vl

l COGOD | Proiectinni

The initial entries that are required are the Job Number and Chain name. Once selected, click the
Dialog Profile Cell Control icon(to the right of the Job Number field). This will invoke the Profile
Cell Control window shown below.

Profile Cell Conirol A= ]
Active Chain; |< Hone » VI

Microstation File Station Elevation  H.Scale V. Scale Ga|:l_|

=]
£
X

Select the Active Chain that the new or existing profile is to be stationed along. If no profile cell
exists, click the Place Profile Cell icon along the right side of the window to place a new cell. If
multiple profile cells exist, highlight the desired cell and click the Activate Profile Cell icon.

10.2.1 Update Options

Four update options exist that allow the user the control needed to tell the software what to do if a
profile has been previously drawn in the file and needs updated. The options are toggled off / on by
each selection of the option by clicking the Update Options pulldown. The check to the left of the
option indicates the option is active. Only one option may be active at any given time, therefore, if an
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option is selected, the previous active option is de-activated. The four options are detailed in the
table below.

Delete Existing Elements and When this option is activated, any profiles previously drawn with
Redraw this tool are deleted and new ground lines are drawn.

Delete Non-Modified Elements  When this option is activated, any profiles previously drawn with
and Redraw this tool and not modified with any MicroStation commands are
deleted and new ground lines are drawn.

Draw on Top of Existing When this option is activated, any previously drawn profiles are
ignored and a new set is drawn, resulting in multiple copies of
each profile.

Query When activated, the user is prompted each time the Draw button
is pressed.

10.2.2 Surfaces Tab

The Surfaces tab defines the surfaces utilized as source data when drawing profiles. Multiple
surfaces from a variety of sources can be drawn in a single processing. When the tab is selected,
the dialog box dynamically changes as depicted below.

Fle Edit Update Options

Job Humber; i1EI1 vi g ﬁl Label Scale; ID.DDDDEIEI
Chair; IM:&INLINE vl

l COGOD | Proiectinni

Tupe| Name | Display Sethings | Diraw l

[

- Details

TIM File: | &!

Method:  Triangles ™

- Filter Tolerances
By Level Symbology "I | e— Harizantal: | 0.30

sabue |< No Enliss s =] _1 Variance: [000 |
r Station Limity ————————— ¢ Dffsets ———————

M Begin: [200+00.00 ﬁi Horizontal: [0.00
r End: I222f08.84 ﬁ:i Vertical: |0.00

r Dizplay Settings

I void |

Each surface to be drawn must be added to the list box. This is accomplished via the action / edit
buttons on the right side of the dialog box. Each surface draws a cross section line string or lines.
When a line is added to the list box, the profile is drawn. Note: clicking on the draw toggle in the list
box deletes or redraws the profile.
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To add to the list box, simply select the source data and method, Display Settings, Tolerances and
Offsets, and then add the profile to the list. Once a profile is drawn, it may be updated at any time by
using the Update Profile icon. Refer to the Update Options section to review those options. Any
profile may optionally be stored to the GPK file if desired.

10.2.3 Display Settings

The Display Settings group box specifies the element symbology of the cross section elements being
generated. The symbology may be specified using Level Symbology or a feature selected from a
D&C Manager database.

To use By Level Symbology, set the option to By Level Symbology, then double click on the
graphic. This opens the Set Feature dialog box, wherein the symbology can be specified. Click OK
when completed.

To use By Feature, set the option to By Feature. Next, press the Paintbrush icon, which invokes the
current Design and Computation Manager. Select the desired item, and then press the OK button,
which closes the Design and Computation Manager, and populates the Draw Profile Display Settings
group box.

10.2.4 Filter Tolerances

Both Horizontal and Variance filter tolerances are considered together for each pair of profile
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two end
points is less than the Variance tolerance.

Horizontal Teolerance

Variance

10.2.5 Offsets

Vertical or Horizontal Offsets may be specified in terms of master units (i.e., feet or meters). The
Horizontal Offset is the distance offset from the Chain. Once the horizontal location for the profile is
determined, the data source is utilized to determine the profile. Any Vertical Offset is applied after
the profile is generated from the source data.

10-4
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10.2.6 Store Profile to COGO
A=
L

gStnle Profile E
Prafile Hame; Imlgmund Select |

| Stare Profile in GPK
rc

10.2.7 Cogo Tab

When the profile is drawn, it may also be stored in COGO by
pressing this button, which opens the dialog box depicted
below left.

The profile may be stored, or just the input file may be
created. If an input file is created, the Operator Code and
File Name are required. If the dialog box is invoked while in
a 3D file, the user may toggle on the option to create a 3D
profile string. The 3D profile string consists of the circles
denoting every location where the design centerline
intersects topographic elements. If the circles are not
deleted at this time, they can be deleted at any time with a
single application of the MicroStation "Delete Element"
command.

The Cogo Tab is utilized for drawing any profile that has been previously stored into the GPK file.

File Edit Update Options

Surfaces I

Job Mumber; i1D1 vi ﬁ EI Label Scale: |D.DDDDDD
Chair; IM:&INLINE vl

i| Projection i

ame

| Dizplay Setings | Draw |

i

- Details

Frofile tame: i< Mane » vi ptstionlants
Yertical Offzet; I.D.EI!:I

I Begin: [200+00.00
T End [223:0684

r Dizplay Settings

By Level Symbology "l i

To draw a profile, first select the Profile Name to be drawn. The Vertical Offset defaults to a value
of 0, but can be set to any value. This instructs the software to draw the profile at a distance above
or below the elevations in the GPK file. Station Limits may also be specified to have the software

draw only a portion of the profile.

If the Display Settings are set to By Feature and a feature is

selected, the Options area of the dialog box is un-ghosted. This is where various labeling options for
the profile can be specified. If a value is given for the Strip Grade Increment, elevations will be
placed at that increment along the bottom of the profile.

GEOPAK 2004 Edition
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10.2.8 Projection Tab

The Projection tab can be used when the chain / profile to be drawn is different than the chain / profile
used to create the profile cell.

| 2 Draw Profile M= e

File Edit Update Options
Job Mumber; |1D1 vi E | Label Scale: |D.DDDDDD

Chair: [MAINLINE =1

Surfacesl CoGO |

Tope | Chain | Profile/Sufa Display Settings | Diraw I
fal
- Details*
Type: '.Cngo Chain I I Statlonlr-'ug—
Chair: |MA|N|_|NE =] | Beainc [200-0000 ﬂ
o — |[C End |222+05 a4
[ | Increm
Yertical Offzet; IDEIEI
[ POT
r [ E 1  Filter Tolerances
TIM File: | J Harizortal: | 0.30
Method:  Triangles W ariance: !_IJ_.'ID
r Dizplay Settings
By Level Symbology "l |7_ ol —
e [ b Eniries =1 A r

Each projected profile to be drawn must be added to the list box. This is accomplished via the action
/ edit buttons on the right side of the dialog. When a line is added to the list box, the profile is drawn.
Note: Clicking on the draw toggle in the list box deletes or redraws the profile.
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10.3

10.4

Profile Report

To review a textual report listing stations and elevations of a ground profile, open the GEOPAK
Coordinate Geometry dialog box. A couple of different methods can be used to create this listing for

any profile.

By selecting Element > Profile > Utility then
highlighting a specific profile name and clicking Print.
The results of this command will be displayed in the
Command Output window of the Coordinate
Geometry dialog box. To obtain a hardcopy of this
information, create an output file using the File > File
Utility > Output command and supply a filename of
1-5 characters. Then use the File > File Utility >
Print Output File command to print this to the
default system printer.

The second method utilizes the COGO Navigator tool
to create the Print Profile command. The
advantage to this method is that multiple profiles can
be identified at once and printed to the Command
Output window. Start the COGO Navigator by
clicking Tools > Navigator or selecting the icon from
the COGO dialog box. Change the Element to
Profile then highlight the desired profile(s). Once
selected, click the Print/Describe Element icon on
the Navigator to process the profile(s).

& oo v WEE
|5

Profile. |
DITCHLTY
EQSL

FAIMLINE

MLGROUMD
RAMPA

Navigator(101) !E[

Select Tools
| N

| A]id

Elemnent : | Profile

| Feature |

M arme

DITCHLT1
EOSL

MLGROUMD
RAMPA

Drawing Profiles with D&C Manager

As with other COGO elements,
Design and Computation Manager

g Design and Computation Manager !Elm

File Edit Settings Favorites

Help

will be utilized to draw any type of

¥ | |Prirt/Describe Element

profile into a MicroStation file:

existing 'r.oadway, . proposed &R [Adatatgeowdotvoad] hstandardshoeopak WD O Tenglish.ddb
roadway, utility, special ditch, etc. [ Poad Design

To get started, open D&C Manager E’S'Enmentsl

then navigate to the desired item for Bv;’:ﬁ;’?ta

plotting of the profile. Upon
selecting an item, click on the Draw
Plan & Profile button on the
supplemental D&C dialog box.

! ale Existing Profiles
& PROEXISTHO - B0 Scale Exizting Profiles
gy PROEXISTI00 - 100 Scale Existing Profiles
& PROPR25S - 25 Scale Proposed Profiles 5:1
&y PROPRSON0 - 50 Scale Proposed Profiles 1001

& PROPRIO020 - 100 Scale Proposed Profiles 20:1 -

GEOPAK 2004 Edition
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The next dialog box that appears is the GEOPAK Draw Plan & Profile window, as depicted below.

| £ Pian & Profile Draw !ﬁm
~ Operation |
Profiles | PROEXISTZS - 26 Scale Existing Pr|
DITCHLTA [T WPl Labelz From WFI
MANLINE Lice |
¥ Huorizontal Axis Labelz

rMLGROUMD
RAMPE W Wertical Az Labelz

[T %.C. Incremental Elevations
[T W.C Parameters

[T Grade Labels | '+ and - I
7 K valus

["] Extemal Length

[T Station Equation | Mo Gaps i
[T WPCA/PT Label

[™ Stopping Sight Distance

Label Scale I 25

If it is not already selected, change the Operation to Profiles. Displayed in the window is a list of
profiles currently stored in the GPK file. Along the right side of the window are labeling options for the
profile that is to be plotted. Configure these as desired before selecting a profile to plot.

VPI Labels — Labels the station and elevation of the VPI — typically turned off for plotting of
existing profiles.

Horizontal Axis — Places stations along the bottom of the profile.

Vertical Axis — Places elevations along the left side of the profile.

VC Parameters — Labels the length of the vertical curve if applicable.

VPC/VPT Labels — Annotates the station and elevation of a vertical curves control points.

Stopping Sight Distance — Places text for crest vertical curves representing the curves
stopping sight distance as defined by AASHTO.

After selecting a profile to plot, the dialog box below opens. Since a profile does not have XY
coordinates, the user must specify a location in the MicroStation file to place the profile and a scale at
which to plot the profile. When using a ratio other than 1:1, the horizontal dimensions of the profile
remain true and the vertical is exaggerated.
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The location can be selected by clicking on the 1

DP button then specifying a location in the file by - MLGROUND  —

issuing a data point in the view. The coordinates Beginming Station 200+00,00

can also be keyed in to the dialog box. A Profile g st 220 IO
. . Beqginning Elevation  2,021.53

Cell can be drawn into the file to represent the e .

i i h nding Elevation  2,039.06
!ocatlon_ of th(_e data point and. associated M asirnunn Elsvation  2099.06
information. This cell can be used in any other binimum Elevation 205,86
GEOPAK tool that needs to know the location of .
the profile. A PGL Chain must be selected before Horizontsl Scale [ 2500000
drawing the profile cell. This chain will be the VerticalSeale [5.00000
chain that the profile is stationed along. Beginning Station [200+00 00

Ending Station I 222+06.84
If a value is specified for the Strip Grade Strip Grade Increment |
Increment, elevations will be calculated at the 0P Stator (O e
. . . . alan +LIL,
desired interval along the profile and placed just o
above the Horizontal Axis Labels (stations). B Rlesion:| JHU0IONN
DP ¥ [2720708 6758 a8
Click OK to draw the profile. DRy [3374240543
~ Profile Cell
PGL Chain [MAINLINE %
Draw Cel by | - Identip Cel |
Cancel |
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LAB 10: Existing Ground Profiles

In this exercise, existing ground profiles will be drawn representing the centerline of chain MAINLINE.

10.1 Draw Existing Ground Centerline Profile
Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB10.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682prof.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Step 3. The file d17682des.dgn should be attached as a reference.

Step 4. Select the Draw Profile tool from the Road Tools palette.

4
&)

The dialog box below will open.

Fle Edit Update Options

Job Humber; |1EI1 vi E ﬁl Labal Scake: |
Chair: |< Mone > vl

l CoGO | Proiectinnl
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Step 5.
Step 6.

Step 7.

Step 8.

Step 9.

Select chain MAINLINE.

Click the Dialog Profile Cell Control icon (to the right of Job Number).

File HEdit Update Options

Job Humber: |1D1 vi Ej El Label Scale; ID.EIEIEIEIEIEI
Chait: |Mﬁ3«INLINE vl

| coGo | Projection |

[Dialog Profile Cell Control |

Set the Active Chain to MAINLINE.

Microstation File Station Elevation  H.Scale V. Scale Ggp_!

X e (2]

Click the Place Profile Cell icon on the right side of the dialog box. This will open the
Place Profile Cell dialog box.

| £ Place Profile Cell A= 1
Station: |2DD+DD.!:IEI
Elevation: |1SDD.EIEI
Horizontal Scals; I 25,000000
Wertical Scale: |

- Cell Hange

Tap Dielta "1 |2ED.DD
Bottam Delta 'I |250.EIEI

Fill the dialog box out as shown above and then DP somewhere to the right of the plan
view reference file in order to place the profile cell into the design file.

Fit the view contents.
Close the Profile Cell Control dialog box.

From the Surfaces tab, select the folder icon in the Details area, then select the
SURVEY.TIN file for the TIN File to cut the profile. Set the Method to Triangles. This
instructs the software to compute elevations at each location that the chain intersects a
triangle leg from the TIN.

- Details®

TIM File: | surveu tin &l
Method: Triangles |
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Step 10. Use By Feature mode in the Display Settings area of the dialog box. Click the
Paintbrush icon and select the item shown below.

~ Dizplay Sethngs —

—
By Feature "J | e—

Feature: |4 Mo Entries » | ﬁ

&2 [ \datahgeowdothplansprephstandardshgeopak WD OT englizh.ddb [~
2= Road Design
= Alignments
23 Harizantal
= Vertical

£ 3
& PROEXISTI00 - 100 Scale Existing Profiles
& PROPR25S - 25 Scale Proposed Profiles 5:1

& PROPRSO10 - 50 Scale Proposed Profiles 10:1
& PROPRIO020 - 100 Scale Proposed Profiles 20:1 =]

Press OK.

Step 11.  Click the Add Surface Settings icon to add the profile to the list box as well as draw the
profile into the Microstation file.

!| coGo | Proiestion |

Dizplay Settings
PROE
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Step 1. Click the Store Surface in COGO icon.

i
Store Surface in Cogo

This will invoke the Store Profile dialog box.

[ store Profile |
Prafile Mamie: ! miground Select I

¥ Stare Profile in GPE

r W~ Create Input File
Operator Code IVD
File Name: Imlg'l 1 iwd Fileg |
[ Creat

Step 2. Fill out the dialog box as shown above and click Apply. ‘MLG101.ivd’ will be created in
the working directory. This file will contain the COGO commands used to create the

existing ground profile.

Step 3. Dismiss the Store Profile dialog box by clicking the X in the upper right hand corner.

Step 4. Click the Remove Surface icon. This will erase the profile from the DGN file. We will re-

draw the profile shortly.

¢ | coGo | Projection |

Type| Mame | Display Settings | Diraw

TIM  zurvewtin FROE

Remove Suface

GEOPAK 2004 Edition
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10.3 Review Profiles in COGO

Step 1. Access the coordinate geometry tool. (Press the Coordinate Geometry button on the
workflow dialog box). This will open the Coordinate Geometry dialog box.

Step 2. Select Element > Profile > Utility from the COGO menu bar to invoke the Profile Utility
dialog box.

(@ rou . WEE
x5

Profile |
HLEROOND

Step 3. Select the profile ‘MLGROUND’ then click the Print icon.
Step 4. Review the profile information in the COGO output display window.

Step 5. Close the Coordinate Geometry dialog box (use X in upper right corner of the dialog box).
When prompted to save the COGO session select NO.
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10.4 Drawing & Labeling the Existing Centerline Profile

Next, we are drawing and labeling the existing profile utilizing the Draw Profile tool's COGO tab.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Click the COGO tab and set the Label Scale to 25 in the upper right hand corner.
Select Profile Name MLGROUND from the drop down list in the Details area.

Under the Display Settings set the option to By Feature. Select the feature shown
below and click OK.

Select Design & Computation Payitem ... !Elm
Fil= Edit Settingz Favoritesz Help

Cloze |

&2 [ \datahgeowdothplansprephstandardzhgeopak WD OT englizh.ddb [ =]
2= Road Design
= Alignments
23 Horizontal
= Werlical

B Scale Exigting Profiles

g PROEXISTAO - 50 Scale Existing Profiles

& PROEAXISTI00 - 100 Scale Existing Profiles

& PROPRZSS - 25 Scale Proposed Profiles 5:1
& PROPRSN0 - 50 Scale Proposed Profiles 10:1
& PROPR10020 - 100 Seale Proposed Profiles 20:1 z

Click General in the Options area and set the Strip Grade Increment to 50. This will
label the elevations every 50’ along the bottom of the profile area.

- Optionz
Stip Grade Increment; rgﬂ—ﬁﬁ_
¥ Horizontal Axis Label:

¥ Vertical Auis Labels

[T Station Equation

Click the Add Cogo Profile Settings icon to draw the profile. This will draw the existing
ground profile with the proper symbology in addition to labeling the stations and
elevations along the bottom of the profile and the elevations along the left side of the
profile.

Dismiss the Draw Profile dialog box by clicking the X in the upper right hand corner.
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10.5 Project Manager - Define

We are completing the Profile View and Location sections of the Working Alignment Definition in
Project Manager.

Step 1. From the Workflow dialog box of Project Manager, press the Define button.

Step 2. Highlight the Profile View option and populate the dialog box as depicted below.

f

Wulking Alignment Definition: mainline

Flan Yiew Desigr File: Id1 7862prof.dgn Filz |
Patten Esisting Profile: [MLGROUND Selsct |
file i Propozed Profile: ! Select
Lozation i _I

Crozs Section Yiew Begin Station:  200+00.00
Existing Ground )
Proposed Finish Grade End Station;  222+06.34

DT
QK. I Cancel |

' We have not designed the proposed profile; therefore, we will return to populate this field in
a later exercise.

Step 3. Highlight the Location option. To quickly populate this category within working
alignment, click Identify Cell, then data point on the cell for the centerline profile in the
file and accept.

Note: Your coordinates may be different than those shown below. That is not a problem.

f

Wulking Alignment Definition: mainline

Flan View Harizontal Scale: I 25.0000000000000
Fatteih Vertical Scale: [5.00000000000000
Shapes

Frofile Yiew Station Eguation: Mﬁ_&l
Location e

DP Statior: I2DD 00.00 R 1
Crozs Section View aten -
Exizting Ground DF Elewation: I 1900.00000000000
P d Finish Grad
B A DP: [2720706.4040
By DF

DPY: | 3385423490

Profile Cell
QK. Cancel | | ——— | ————— -
—I _I ’V Drawa Cell at =5 | i[dentify Cell

Step 4. Press the OK button to save the updates and close the dialog box.

Step 5. Exit MicroStation.
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CHAPTER 11

Vertical Alignment Generators (Optional)

11.1 Introduction

Objectives

To create and store vertical alignments using the Vertical Alignment
Generator.

Project Manager

Vertical Alignment

Tools

fiid

My

Horizontal & Vertical Geometry x|

A R

Menu Bar Application

GEOPAK Road > Geometry > Layout Profiles (VPI Based)

GEOPAK Road > Geometry > Layout Profiles (Component Based)

GEOPAK has a variety of tools for generating and storing a proposed profile. Those tools include:

The Vertical Alignment Generator (VPI Based) is a GEOPAK tool that can
graphically create and modify proposed design profiles or modify an existing ground
profile. The designer can generate a profile based on VPI data, design speeds,
stopping sight distances, and K values. These operations may be accomplished
through a dialog box and/or by dynamic manipulation of graphic elements.

The Component Based Vertical Alignment tools provide the user with a myriad of
tools to place, modify and delete profile components. Tool boxes organize tools to
include the placement of tangent lines, a variety of vertical curves. Components
interact with each other to automatically trim vertical curves, connect various
elements, and modify, copy and rotate components. The user also has the option to
store completed profiles in the coordinate geometry database.

A profile may also be created with Coordinate Geometry (COGO) input (key in
commands). In addition, there are VC commands that compute and display vertical
geometry and the parameters associated to aid in the development and generation of
vertical alignments used in conjunction with Store Profile commands. VC commands
define parabolas for various combinations of stations, elevations, grades, slopes and
the rate of vertical curvature (K value), and also define the tangents between two
parabolas or between a parabola and a point.

This chapter focuses on the two graphical based tools - Vertical Alignment Generator and
Component Based Vertical Alignment.

GEOPAK 2004 Edi
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11.2 Vertical Alignment Generator

11.2.1 Accessing

When selecting the Vertical Alignment generator, the first dialog
box that appears is labeled Settings, as depicted here. The
entries in this box set the parameters and define the location
within the design file where the profile components are to be
displayed. All fields must be completed before the design
process can begin. Once the OK button is pushed, the Vertical
Profile Generator dialog box appears.

Note: This tool also utilizes the cell that was drawn in the
previous exercise by using the ldentify Cell button..

Job Mumnber I'ID'I—
Operator Code IVD—
PGL Chain [MAINLINE | | Select |

~ Location and Scales

Harizontal Scale IW
Yertical Scale IW
Reference Station Im
Reference Elevation Im

x| 27207064040
v | 338542 34300 e
~ Profile Cell
Draw Cellaty |
Ok | Cancel

11.2.2 Using the Vertical Alignment Generator

This tool enables a user to load a previously stored profile or create a new profile. You will notice the
dynamic changes in the dialog box throughout the vertical alignment design.

—

Profile Generator (K Value Table- Kvalues_1990english kvl) 1
Fle Tools User
Station: I of -
Elevation: af -

Profile Generator (K Value Table: Kvalues_1990english ki)
Hle Tools User

YR 2 VRI3 WP 4
Bk Grade: [126733 | Of Statior: [200+50.00 | O ¥ Fd Grade: [5.4781 o]
L: [150.00 Inzert Elevatior: [2011.02 Off | {ilngert L: [1550.00 |
Statior;  202+00.00 Eefore n After Statior: - 216+00.00
. Diynanic | Delete | )

Elewation, 202988 Elervation: 209500
r Wertical Curve
Out of g, 350,00 Summetrical ¥ |550: 27257

Station; Speed: |35 v]|_; 40000 HF Station;  202+50.00 Station:  202+50.00
Elewation: 198587 K: | 55.9029 HF Elevation:  2021.86 Elevation:  2027.86
Prev | 1[4 [ M4 Mem |
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Various design parameters must be defined prior to designing a new profile; which are discussed in
the options supported under the three menu options; File, Tools, and User.

11.2.3.1 File
Dirava
Load
Save
Save Az
Exit
11.2.3.2 Tools

lzzue D ata Paint |

11.2.3.3 User

Clear - clears the profile display from MicroStation graphics and removes all VPI's
from the dialog box.

Draw - write the graphic elements of the profile to the MicroStation file.

Load - retrieves a previously stored profile from the coordinate geometry database
(-gpk)

Save - stores a new profile or updates (redefines) a previously stored profile under the
same name.

Save As - is used to store the profile or to save a modified profile under a different
name.

EXit - ends the process.

Critical Points - Vertical curves may also be defined by one or two critical points —i.e.
the curve will pass through these points If mathematically solvable, the vertical curve
will be drawn and the design speed display adjusted to fit the current parameters.

Issue Data Point - Permits the user to type in stations and elevations, issue a data
point that can be part of a MicroStation place line, place a cell or perform other generic
operations. This is useful in displaying visual references within the profile that need to
be considered in design of the vertical profile.

Preferences - sets the rounding parameters for each of the items listed in the dialog box.
Also contains a toggle that will force the dialog box to window center the view on the current

= VP,
g;‘:i”zs K Values - is a table of stopping sight distance K-values for crest and sag conditions for
= various design speeds. These values are based on the AASHTO Green Book.

Settings - recalls the Settings dialog box that first appeared upon initializing Vertical
Layout.
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11.2.4 Creating A New Profile

!

The enter/tab key must be used to ensure values are accepted.

A new profile can be created with the following steps:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Place the first VPI using one of the four supported options.

e Type station and elevation of the VPI into the appropriate fields in the Profile
Generator dialog box.

e Enter station of VPI as precision input (type in value), and allow the elevation to be
defined through dynamic cursor placement on screen.

e Elevation is defined via precision input, and the station is defined through dynamic
cursor placement on screen.

e Both values for the VPI can be established dynamically on screen by clicking on the
Dynamic button and placing a DP in the view at the desired station and elevation.

Define ahead (or back tangent)

Station, elevation, grade and length parameters may be defined via precision input,
dynamic manipulation or a combination of both.

Define remaining VPI's and Grades
A repetition of Step 2 with an option to insert VPI's between two existing VPI’ s.
Define Vertical Curves

Simply define the design speed from the Speed option button and GEOPAK will
reference the K-value table and draw the vertical curve. If a curve overlap occurs, an
overlap message will be displayed in the dialog box along with the overlap length.
Length of Curve or K-value may also be keyed in.

Adjusting Curve Lengths

The vertical curve can be modified by directly keying in either the K-value, curve length or
defining the design speed in the dialog box. You will see the values computed
automatically adjust to reflect the results of any modifications.

Save the Profile

Click File > Save As to name and save the newly created profile. The names of profiles
are any 1-9 alphanumeric characters.
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11.2.5 Precision Placement Options
Options available for creating or modifying vertical curves, VPI's and grade lines:
e OFF - Values change.
ILNcEr:q ¢ INC (Increment) - Ensures that the designated profile parameter will be adjusted as

defined in the Preferences dialog box.

e LCK (Locked) - Forces selected operations to maintain the designated profile
parameters.

11.3 Component Based Vertical Alignment

This tool requires COGO and the active chain control to be active. If a COGO session in not open,
an Alert message is displayed.

11.3.1 Accessing

When the tool is selected, the tool frame illustrated below opens.

The 2x2 tool frame is similar to the MicroStation main tool frame. It is not resizable, but dockable.
Each icon in the tool frame is a tool box that one can "tear off" to become a "tool box." The individual
tool boxes can be docked and resized. There are four tool boxes, with the following titles:

e Place Vertical Alignment Lines

e Place Vertical Alignment Curves

e Profile Tools

e Manipulate Vertical Alignment Elements

11.3.2 Place Vertical Alignment Lines

Place ¥A __.. =]
A

The Place Vertical Alignment Lines tools are detailed in the table below.

/ Create a Profile Line by Two Points

This tool enables the user to place a profile line by defining two points. Optionally the
slope or length of the line may be fixed.

N, Create a Profile Line Tangent to One Element
This tool enables the user to place a profile line tangent to a curve.

T Create a Profile Line Tangent to Two Elements

This tool enables the user to create a Vertical Alignment line tangent to two curves.
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11.3.3. Place Vertical Alignment Curves

Place VA Curves JEd |

The Place Vertical Alignment Curves tools are detailed in the table below.

i Place a Vertical Curve by Three Points
This tool enables the user to place a profile curve by three points.
iy Place a Vertical Curve by High Point

This tool enables the user to place a vertical curve by defining a high point (or in the
case of a sag curve, the low point).

A Place a Vertical Curve Tangent to One Element and Through One Point

This tool enables the user to place a profile curve tangent to one element (line or curve)
and defining a pass through point.

Place a Vertical Curve Tangent to One Element Given High Point

This tool enables the user to place a profile curve tangent to one element and defining a
high point or low point.

f\ Place a Vertical Curve Tangent to Two Elements

This tool enables the user to place a profile curve tangent to two elements (any
combination of lines and curves).

11.3.4 Manipulate Vertical Alignment Elements

M anipulat.._ x|

“\C\“l ‘“{'|| L |

The Manipulate Vertical Alignment Elements tools are detailed in the table below.

. Move a Profile View Element

This tool enables the user to move an element or to make copies. Note the moved or
copied element must remain within the confines of the profile cell and associated delta
top and bottom values.

\{p| Rotate a Profile View Element
This tool rotates the selected tangent about a user-defined point.

Extend a Profile View Element

This tool can extend or shorten any Vertical Alignment element, either tangent or
vertical curve.
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11.3.5 Profile Tools

Profile Tools x|

The Profile Tools tools are detailed in the table below.

% Store a Vertical Alignment in COGO

This tool enables the user to store graphical profile components (lines and curves) into
coordinate geometry.

Graphical Profile Preferences

=

This tool enables the user to define the preferences utilized within the Component
Based Profile Generator such as the profile element symbologies and the profile name
prefix.

Import Vertical Alignment from COGO

This tool enables the user to import (draw) a previously stored profile from the
coordinate geometry database.

Place Profile Cell Anchor

B ka

This tool enables the user to place the profile required as a prerequisite to any profile
creation. Note the profile cell may be placed by many other applications in GEOPAK,
i.e., D&C Manager, Vertical Alignment Generator, Project Manager and Plan / Profile
Sheets.

ﬁ Profile Cell Control

The Profile Cell Control dialog box enables the user to place or manipulate profile cells
and associated data.

11.4 Active Chain Control

The GEOPAK Active Chain Control is an excellent tool, enabling the user to manage plan, profile,
and cross section views simultaneously. It also allows usage of MicroStation tools to place elements
in any view in accordance with the curvilinear coordinates settings.

The Active Chain Control requires COGO to be running. If the tool is selected without COGO
activated, the Chain list is empty. In addition, the files must be referenced (i.e., plan, cross section,
and profile) before utilizing the tool.

When invoked, the dialog box depicted below opens.

Active Chain Control

=
Chain [OMNEN] id, < ol ) ) S i ] )

First, select the desired chain from the Chain list box at the left end of the tool box, as depicted
below. This list is updated each time a chain is created/deleted or a new GPK file is opened.
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Active Chain Control
Char: BN -] id S
id x W

e Chain Mame

< Mone »
EBL4E0

AP
REDEUD

Four icons are supported to the right of the chain list field and are detailed in the table below.

Graphically select the active chain candidate.

Opens the “Precise Curvilinear Coordinates” dialog box, that allows entering
precise curvilinear coordinates relative to the active chain.

Activates the current Profile system, which is associated to a Profile Cell.
The Profile Cell can stay in the master file or in any of the reference files. If
there are several Profile cells relative to the active chain, it is possible to
designate the active one in the Profile Cell Control dialog box. When the
right button is pressed, a pop-up menu appears :

lg Prafile Cell Cantral |

The first option of the pop-up menu allows placing a Profile cell. The second
option allows getting information about Profile cells that stays in master and
reference files and select the active one if there are several profile cells.

K 1~ &

i Activates the current Cross Section system. If there are several reference
lﬁ_‘:‘ files containing XS cells relative to the active chain, it is not possible to
activate the Cross Section Representation System. In this case, an alert

dialog box is displayed.

NSRRI

The right side of the toolbox has eight icons, which set each view to plan, profile or cross section
view. By right clicking an icon, any view can be set to any of the 3 possible views. For example, if
there is an active profile cell, setting a view to profile will immediately fit the profile within the limits of
the view.
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LAB 11. Proposed Profiles

11.1 Generate the Proposed Profile
Stepl.  Execute R |

C:\data\geo\VDOT\PlansPrep\LAB1L.EXE. L, AT
9 P Operator Code IVD
Step 2. Open the MicroStation file: PGL Chain [MANLINE Select |
r Location and 5cales ——————————
C:\data\geo\VDOT\PlansPrep\d17682prof.dgn Heiiontalcals [25 000007
Wertical Scale I 5000000
Access Project Manager. It should automatically Rieference Station [ 200+00.00 1 -
access the Road workflow dialog box since we Reference Elevation [1500.000000
“remembered” the options in Exercise 2. v [Z7om70E, 4040

oF
Y | 338542.3430C

Step 3. Select the Vertical Alignment button from the Road

Project: 17682.prj workflow dialog box. r Profile Cell
Draw Cell oty | | IdentiyCell |
OF. | Cancel |
Step 4. All of the information in the invoked Settings dialog box should be automatically
populated based upon the information we provided in the DEFINE dialog box in Exercise
8.
Step 5. Press the OK button to commence development of the proposed profile.

Step 6. Provide the initial VPI Station = 200+00 and the initial VPI Elevation = 2021.53 as shown
in the diagram below. Be sure to press Enter after each entry is made.

i Profile Generator (K Value Table:- Kvalues 1990englizh lovl)
Hle Tools User

WPl
Statior: [200+00.00 | O =
Ingert Elevation: [2021.53 Lack ¥ |nsen§

Hfie Dynarnic I gfter
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Step 7. Press the Insert After button and complete the VPI Station and Elevation of the
subsequent VPIs as detailed in the table below.
VPI Station Elevation
2 202+00 2029.88
3 206+50 2011.02
4 216+00 2095.00
5 222+00 2099.00
Step 8. Press the Prev button to return to VPI 2 as shown in the diagram below.
£ Profile Generator (K Value Table: Kvalues_1990english kovi)
Hle Tools User
VP YPI'2 VP13
Bk Grade: [41750 of_ - Statior: [202+0000 | OK ¥ Fd Grade: [-47911 o |
L: [z0000 Insert |  Elevation: [2029.88 o *|  fnset L: [450.00 '
Statior:  200+00.00 Befors 0 ; | After Station: - 206+50.00
) Yharnic Delete | )
Elevation.  2021.53 Elevvation: 2011.02
- Wertical Curve
Summetrical ™ |55D:
Station; Speed; | 7 v’L: I HP Station;  Ma Station:
Elewation: K: | 540.0000 HF Elewation:  M& Eleration:
[ 5 Mest |
Step 9. Enter a symmetrical vertical curve Length of 300. (The K value and Design Speed are
automatically computed.)
| 8 Profile Generator (K Value Table: Kvalues_1990engiish kvi) MEE|
Fle Tools User
YR WPl 2 WP 3
Bk Grade: [4.1750 af - Station: [Z02+00.00 | Of = Fd Grade; [-47911 o]
L 20000 Inzert Elevation: [2029.88 Off - | Insert L: |45EI.DEI |
Station:  200+00.00 Before . After Station: - 206+50.00
, Diynarmic | LDelete | ,
Elewation, 2021.53 Elevation; 2001.02

- Wertical Curve
Symmetical ™ |550: 218.30

Station, 20045000 Speed |30 U [30000 HP Station,  201+39.71 Station:  203+50.00
IElevatiDn: 202362 k: [35.85490 HF Elewation. 202675 Elevation. 202359
Prev | 1[E] L] 35

Step 10.  Using the table below, enter the following vertical curve lengths.
VPI Length
3 400
4 550
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Step 11. When completed, select File > Save As from the Profile Generator to save the profile.
Populate the dialog box as below then click OK. ‘PROP101.ivd’ will be created in the
working directory. This file will contain the COGO commands used to create the
proposed profile.

| Save Profile As
Profie: [MEINOINE | =]
File: |pru:u|:u1IZI‘|.ivd Select |

Cancel !

Step 12.  Exit the profile generator. When prompted to save your profile, answer No since we did
that in Step 10. When prompted to save your Vertical Alignment settings, press Yes.

Step 13. Open Cogo and use the Element > Profile > Utility tool to see a listing of information
about the profile. The Print option will provide elevations at any station or increment of
stations desired.

g[:uuldinale Geometry Job: 101 Operator: vd | _ (O] x|

File  Edit Element “iew Tools ser
LE T U - - W Gl A =] .

& N+rar-" 8ok @ % B @0 o

Dizable Yisualization v"DFF [Feature) EI Elowsel Lditl << |LILI > |

LCOGD Kewin |F'rint Profile MAIMLINE 3

Profile: HAINLIHE el
STATION ELEV GRADE TOTAL L BACK L AHEAD L

VEPI 1 200+00.00 2,021.53

VEC 200+50.00 2,023.62 4.17 K= 35.9 55D = 218.3

High Point 201+99.71 2.026.74

VEI 2 202+00.00 2.029.88 ag0o. o0 150.00 150.00

VET 203+50.00 2.023.59 -4.19

VEC 204+50.00 2.019.40 -4.19 K = 30.7 =

Low Point 205+78 .65 2.016.71

VFI 3 206+50.00 2.011.02 400.00 200.00 200.00

VET 208+50.00 2.028.70 8.84

VEC 213+25.00 2.070.89 8.84 K= &7.3 55D = 299.1

VFI 4 216+00.00 2.095.00 550.00 275.00 275.00

VET 218+75.00 2,096.83 0.67

VEPI 5 222+00.00 2.,099.00 0.67

Step 14.  Dismiss the File Utility dialog by clicking the X in the upper right hand corner.

Step 15. Dismiss the COGO dialog by clicking the X in the upper right hand corner. When
prompted to “Save Session Before Exiting?” click No.
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11.2 Drawing the Proposed Centerline Profile
Next, we are drawing the proposed profile utilizing the Draw Profile tool’'s COGO tab.

Step 1. Open the Draw Profile tool.

Plans Preparation x|

e T P )
Draw Profiles

Step 2. Set Chain to MAINLINE by selecting it from the dropdown list.

r Draw Profile

File Edit Update Optiong

Job Number; i1|:I1 :!

Chair: [ETATNNIN ~ |

Chain Mame l

< Mare »

MAIMLINE
R&MPA
REDEUD

Step 3. Click the COGO tab and set the Label Scale to 25 in the upper right hand corner.

Surface

Step 4. Change the Profile Name to MAINLINE. Set the feature as shown below and click OK.

gﬁelect Design & Computation Payitem ... !Elm

Fil= Edit Settingz Favortesz Help

& [ hdatahgeohwdothplanzprephstandardzgeopak WO OTenglizh.ddb [~
[ Road Design
[ Alignments

3 Harizantal

[ Vertical
&y PROEXIST25 - 25 Scale Existing Profiles
&y PROEXISTED - 50 Seaale Existing Profiles
& PROEAXISTI00 - 100 Scale Existing Profiles
= PROPRZ25EG - 25 Scale Propozed Profiles 5:1
& PROPRBO10 - cale Propozed Profiles 10:1
& PROPR10020 - 100 Scale Proposed Profiles 2001

Cloze |

[«
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Step 5.

Step 6.

Step 7.

Step 8.
Step 9.

Step 10.

Under the Options section of the dialog, select General. Populate the dialog box as
below.

~ Options
Strip Grade Increment: W
™! Horizonkal Asis Labels

™| werical &xis Labels

[T Station Equation

Under the Options section of the dialog, select VPI. Populate the dialog box as below.

~ Options

General ¥ WPl Labels FromWFl |
Circle 7|
Ve ¥ Grade Labels '+ and ' VI

Under the Options section of the dialog, select VC. Populate the dialog box as below.

~ Options
General I Incremental Elevations W WPCAPT Label
W MV %.C. Parameters
M ¥ K Walue ¥ External Length
¥ Stopping Sight Distance

Click the Add Cogo Profile Settings icon to draw the proposed profile for the project.
Dismiss the Draw Profile dialog box by clicking the X in the upper right hand corner.

Review the proposed vertical alignment.
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11.3 Update the Project Manager

We are completing the Profile View of the Working Alignment Definition in Project Manager.

Step 1. Press the Define button from the Workflow dialog box of Project Manager,

Step 2. Highlight the Profile View option and populate the Proposed Profile field as depicted

below.

Plan Wiew
Fattem
Shapes

Location
Crozs Section View
Ewigting Ground
Propozed Finizh Grade
DTH

Cancel |

Select |
Select |

Dresign File: I d17E32prof. dgn
E xizting Profile: I MLGROUMD
Ficfile View Praposed Prafile: [MAINLINE

Step 3. Press the OK button to save the updates and close the dialog box.

Step 4. Exit MicroStation.
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CHAPTER 12

Existing Ground Cross Sections (Optional)

12.1 Introduction

Objectives

To generate existing ground cross sections based on a horizontal
alignment and the surface model beneath the alignment, and to review the
sections utilizing the Cross Section Navigator tool.

Project Manager

Draw Pattern and Existing Ground Cross Section

Tools

7 & al

Cross Seclions
|5

=

Menu Bar Application

GEOPAK Road > Cross Sections > Draw Pattern by Station Range
GEOPAK Road > Cross Sections > Ground Cross Sections from DTM
GEOPAK Road > Cross Sections > Navigator

The prerequisites to generate existing cross-sections utilizing digital terrain modeling are:

e GEOPAK coordinate geometry database wherein the horizontal alignment is stored.

e GEOPAK binary TIN file, Site Model or Site Object. The Site Model or Object are created
utilizing GEOPAK Site Modeler software and are stored within the GEOPAK Site project (gsf)

file.

e Pattern lines if pattern by design is to be utilized.

The generation of existing ground cross sections must be invoked from within the 2D MicroStation
design file wherein the sections are to be drawn. GEOPAK does not create this MicroStation design
file. The user creates the blank design file utilizing the desired seed file, and then GEOPAK draws

into it.
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12.2 Pattern Lines

Project Manager Draw Pattern

Tools Cross Seclions &=
475 e : enfy o A = s %, ; ==
T AL [ B AR o PN S =

Menu Bar Application GEOPAK Road > Cross Sections > Draw Patterns By Station Range

Pattern lines are graphical lines and/or line strings in a MicroStation design file that define locations at
which the cross sections will be cut.

From the Project Manager you will select Draw Pattern, and create or select an existing run. When
completed, the following Draw Pattern Lines dialog box appears.

e 1|

dobe [T0T Q| Chaine [MAINCHE =1 1]
Beginning Ending
Left Offzet(+]: |2DEI.DD Left Offzet(+]: |2DD.EIEI
Statior: [200+00.00 ﬁ Station: [220+00.00 ﬁ
Right Offzet(+): I 200,00 Right Offzet+); I 200.00
Increment v| iEI.DD [T Skew &ngle |
Level Symbalogy: |[————  [{ Biraw Pattern Lines. ||

Once all of the fields have been completed, and the application is initiated, graphic lines (on the
specified level, color and style) are drawn along the chain. This is a visual representation of the
location of the cross sections to be generated.

Six methods are supported for drawing the pattern lines:

e Increment — starts at the beginning station, and draws a pattern line at the given increment.

e Even - draws pattern lines at stations divisible by the given value.

e Once —draws a pattern line at a given station.

e Critical Points Horizontal — draws a pattern line at each of the critical point (i.e. POT, PC, PT,
etc.) within a chain.

e Critical Points Vertical — Draws a pattern line at each VPC and VPT in addition to the sag and
crest station of vertical curves based on the profile defined in the dialog box.

e Superelevation Transitions - The current design file is scanned for Superelevation shapes
created with the specified chain. A pattern line is drawn at the beginning and end of each
Superelevation shape, ignoring the beginning and ending station fields in the dialog box.
Note the Superelevation shapes cannot be in a reference file.

The pattern lines are drawn into the current MicroStation design file. The user can use the
MicroStation Place Smartline or Place Line command to draw additional pattern lines at any user
defined location. In addition, MicroStation commands can be utilized to modify pattern lines drawn
via the dialog box to lengthen, shorten, delete, copy, move, etc.

NOTE: This should be completed before the existing ground cross sections are generated.
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12.3 Generating Cross Sections

Project Manager Existing Ground Cross Section - Note a run must be created.

Tools Cross Sections 3
2 s 00 Almlell & 0 B

Menu Bar Application GEOPAK Road > Cross Sections > Draw Cross Sections from Surfaces

Once the pattern lines have been drawn, the cross sections can be generated. Note the Job Number
must be defined in order to populate the Chain list. Once the Chain is defined, the dialog box
unghosts as depicted below.

Fle Edit Update Options
Job Mumber: ﬁm Chair: mﬁ _Draw
" DP Origin
l Surfaces i
r Pattern
By DGH File Vi
Design File: | d17882woark.dgn _CH
M Lewsk | o] 50 ial)
¥ Colors: i4—-_g] ¥ Line [ Line Sting
¥ Styles: ’D—‘_g] Match | Reset |
W "wieights: r2—-£| Display I
r Scale ————————— - Spacing
Horizontal: ﬁ-D-EI_EIW Horizontal: w
Wertical: w Yertical: W
Murnber of %5 by Colurmn: ﬁﬁ_

The rest of the dialog box consists of a menu bar with three listings:

File Standard file utilities to load, or save settings, plus a dialog box exit
option.

Edit Options to Cut, Copy and Paste rows in the surfaces list box. Also,
save and restore settings in the RSC file or clear list of all surfaces.

Update Options: User-defined options on how the software handles the redrawing of
cross sections.

Delete Existing Elements When this option is activated, any existing ground lines previously

and Redraw drawn with this tool are deleted and new ground lines are drawn.

Delete Non-modified When this option is activated, any existing ground lines previously

Elements and Redraw drawn with this tool are deleted and new ground lines are drawn.

Draw on Top of Existing When this option is activated, any previously drawn ground lines are

ignored and a new set is drawn, resulting in two sets of ground lines.
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Query

When activated, the user is prompted each time the Draw button is
clicked.

T

) iDelete &l E xisting Elements and Fedraw;
® Delete Mon Modified Elements Only and Redraw
2 Draw On Top of Existing Elements

Cancel |

Two tabs on the dialog box support the input data required to draw cross sections:

XS Cells

Surfaces

Defines the location of cross sections utilizing either pattern by station or
pattern by design. In addition, the scale and spacing are defined within this
tab.

Define the surfaces utilized for drawing cross sections. Note multiple
surfaces may be drawn in a single processing. Source data includes
GEOPAK TIN files, Site Models, or Site Objects.

On the XS Cells tab, the Pattern group box has three choices:

Pattern by Station

Pattern by DGN

In Existing Only

Utilizes Begin and End Station values in addition to an Increment/Even option
and Left and Right Offset fields to determine cross section location. This
works well when no sections are needed that are at odd stations, skewed or
kinked relative to the Chain.

This method utilizes graphical representation and draws one cross section for
each line or line string of the specified parameters. Those parameters include
Design File which is the name of the file that contains the lines and line
strings in addition to their associated symbology.

No user input is required, as this option draws ground lines only for cross
section cells which were previously drawn. Therefore, no other pattern
requirements are needed.

On the Surfaces tab, the (Filter Tolerances group box has two fields: Horizontal and Variance.
Both Horizontal and Variance filter tolerances are considered together for each pair of cross section
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two end
points is less than the Variance tolerance.
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12.4 Cross Section Navigator

Project Manager Not accessible from within Project Manager
Tools Cross Sections

x|
& edrs ,-w!i».é B ﬁfwﬂﬂ

Menu Bar Application GEOPAK Road > Cross Sections > Navigator

The Cross Section Navigator tool is used to view and traverse between cross sections. It can also be
used to draw cross section information.

When the Navigator is invoked, the following dialog box appears.

Cmss Section Navigator - MAINLINE - Scale 1H- 1V

f 2000000 = El fﬂeﬂl 9 |Hl b IFF’l R ol i e I‘{_-Ell Iil

The user can scan through the cross sections by either choosing the station from the drop down list,
or by using the First Section, Previous Section, Next Section, or Last Section icons (arrowheads).
The Reset Navigator icon window centers the current station to the view.

The Open View Control Dialog Box enables the user to open several windows to
|i| view different portions of the cross section at the same time. The user can view the
whole cross section in view 1, the left side in view 2, and the right side in view 3, etc.

Cross section elements can be added or modified using MicroStation tools or GEOPAK cross section
drawing tools, as detailed in the table below.

DP Offset Elevation Data points at a given offset/elevation, or find the offset/elevation of the
= cursor location.

Tany

— Z5 DP Difset Elevation - MAINLINE
b C
Elevation [HNDMNN | | | Elevaton 0.000 |
Offzet ID.UDD Offset  0.000

DP Delta Distance Draws a line at a given horizontal distance and slope.
Slope
=
et Delta Harizontal Distance I_I_I_II_II_I
Slope [rurcrise I 1.000 I 1.000
XS Active Angle Sets the active angle to the given value. If a MicroStation tool is used with
Tool the active angle option, this value is used.

EE

75 %S Active Angle Tool - MAINLINE [ ]
Typei | Slope funrise]  v| [T000 | - [T000 | Setsa |
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Draw XS Line Draws a cross section line. The length and/or slope can be specified.

=

" iDelta Distance: [0.000

"] _Slope [rurcrise v||1.DDD -[7000

125 Summary - Basic Steps to Creating Existing Ground
Cross Sections from a DTM

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Requires a horizontal alignment stored in *.GPK file.
Requires an existing triangle file (TIN) from a DTM.
Draw pattern lines.

Process cross sections using Draw Cross Sections tool.

Review and modify (if necessary).
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LAB 12: Existing Ground Cross Sections

12.1 Draw Patterns

The first step is drawing MicroStation lines or line strings to define the location of the existing ground
Cross sections.

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Execute C:\data\geo\VDOT\PlansPrep\LAB12.EXE.
Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682work.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Select the Draw Pattern button from the Road Project: 17682.prj workflow dialog box.
Create a new run called MAINLINE. Select the newly created run then click OK.

Populate the dialog box as depicted below.

e S |1

dob [T07 | @]  Chain: [MAINDNE =[]
Beginning Ending
Left Offsetf+]: [200.00 Left Offsetf+]: [200.00
Station; |2DEI+EIEI.DD Station; |2D4+25.EIEI
Right Offeet(+); I 200,00 Right Olffzet(+]; I 200,00
Increment Vl i25.DD [T Skew fngle |
Level Symholagy: | [7 B Bt Dires ]

Double click the Level Symbology graphic. Populate the Set Feature dialog box as
below then click OK.

| GEOPAK Set Feature I

r Spmbology
Level |Lewel 50 =]
Calor: m
Sle: | 0 =]
wieight: | 2 ]
Cancel I

Click Draw Pattern Lines to initiate the plotting of the patterns into the design file for the
station range supplied.
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Station; | 220+00.00

[T Skewdngle [00

[ DrawPaitem Tines 7]

Populate the Set Feature dialog box as

Step 8. Populate the dialog box as depicted below.
_ Patten Lines =1 1
dobe [T07 @ Chaine [MAINDNE =1 [ Froris AR
Beginning Ending
Left Offsetf+): [200.00 Left Offzet+): [200.00
Station; |2D4+5EI.DD
Fiight Dffset[+); [200.00 Right Offset(+) [200.00
Increment Vl I25.DD
Level Symbalogy: [m— [P
Step 9. Double click the Level Symbology graphic.
below then click OK.
fGeoPAK set Featwe |
r Sumbology
Level: |Level 50 B3|
Color: 1 4 i |
Sle: | 0 =l
wieight: | 2 ]
Cancel |
Step 10.  Click Draw Pattern Lines to initiate the plotting of the patterns into the design file for the
station range supplied.
Step 11. Review the pattern lines.
Step 12.  Dismiss the Draw Pattern Lines dialog box by clicking the X in the upper right hand

corner. When prompted to “Save Settings” click “Yes”.
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12.2 Update Project Manager

We are completing the Pattern section of the Working Alignment Definition in Project Manager.

Step 1. From the Workflow dialog box of Project Manager, click the Define button.

Step 2. Highlight the Pattern option and populate the dialog box as depicted below. Since we are

in the pattern file, you can use the Select button to accomplish this task rather than
manually typing in the information.

' NOTE: Be sure to use colors 4 and 5.

| £ Working Alignment Definition- MAINLINE = I
Plan View By Design File I
Har. Scale I'I Wer, Scals I1
Profile Yisw Design File: [dT7682work.dan File |
Location
Cross Section Yiew M LeMames [ _!
Existing Ground ) i-_
Propozed Finizh Grade ! Ly Humbers: | 50 E!
DT 7 Colorg: |4-5 _Elj Match |
i swles: [0 _§I_| Dizplay l
W wheights: | 2 .E_I.l Fasat I
Cancel I I Types: |3 E‘

Placement: |

Step 3. Click OK to close the Working Alignment dialog box.
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12.3 Generate Existing Ground Cross Sections

Step 1.
Step 2.
Step 3.

Step 4.

Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682xsmainline.dgn
Click the Existing Ground Cross Sections button on the Project Manager dialog box.
Create a run called MAINLINE. Select the newly created run then click OK.

Generate the existing ground cross-sections by populating the dialog box as shown on

the following dialog boxes and clicking the Draw button to initiate the routine.

Note: The Display Settings for the existing ground line are set to level 1, color 1, weight 5, style 2.

- Cross Seclions | - Draw Cross Seclions I
Fle HEdit Update Options Fle Edit Update Options
Job Mumber: [T07 =] Chain [MEINONE =] Draw | Job Humber [T07 =]  Chain: [MEINOINE =] Draw |
[ DP Oiigin [ BP O
| Surfaces i #5 Cells I |
- Pattem Tupe | Hame | Diigplay Seftings | Method
Eu DG File vi TIN  surveptine Ly Level 1, Coc 1, Lot 2.0 5 Q
Design File: [ d17682work dgn 3'
M Lewsds | o] #[E0 a|
W Calors: 145—-25 W Line. [T Line Sting
W Stples: !D—-E! fatch Feset | i ] .
. . : TIM File: | survey.tin &l
b wieights: I2 —':Ij ﬂ_ Method: | Triangles ™% Type:  Line "I
- Scale Spacing ~ Dizplay 5 ettings - Filter Tolerances
Harizontal: | 1.000000 Horizantal: I'I_DW By Level Syrmbology vi YTl T] Huarizontal: W
Wertical: r‘m Yertical W sy [+ Mo Entniss : _i_J Warance: W‘I-D_
Humber of #5 by Column; r2“DL_ —
r Text Settings
™ Elgvation |_T et Iy

settings.

=D

NOTE: Do not forget to click the Modify icon to update the symbology

Step 5.

Dismiss the Draw Cross Sections dialog box by clicking the X in the upper right hand

corner. When prompted to “Save Settings” click “Yes”.

12-10 VDOT Plans Preparation Training

GEOPAK 2004 Edition



GEOPAK®
12.4 Review Cross Sections

Cmoss Sections

x|

A 4 N %‘?:_‘? ﬁ i 1 [

Gl 4 .—»’b‘!gé -a-”"l.ﬁ-““' fe i I R al=
Step 1.

Select the Cross Section Navigator tool from the Road Tools tool frame.

| Cross Section Navigator - MAINLINE -

] —| 44| 4 B8] b pb| S E| TR <]

Use the Cross Section Navigator to browse and check your existing cross sections

000000

Step 2.

Step 3. Dismiss the Cross Section Navigator dialog box by clicking the X in the upper right
hand corner when done.
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12.5 Update Project Manager

We are completing the Cross Section and Existing Ground sections of the Working Alignment
Definition in Project Manager.

Step 1. Highlight the Cross Section View option and populate the dialog box as depicted below:
Flan View #5 DGM File: |d1 TEE24smainline.d File |
Patterm
Shapes
Profile “iew Chaire  MAINLINE
Location
tic Beqin Station:  200+00.00 R 1
wigting Ground
Proposed Finish Grade End Station:  220+00.00 R 1
DTM
ak. | Cahicel |
Step 2. Highlight the Existing Ground option and populate the dialog box as depicted below
| £ Working Alignment Definition: MAINLINE
Flan Wiew
Pattern I ¢ Plamias i _!
Shapes ™ Ly Mumbers; I1 Ei
Frofile Wiew
Location W Colors: [ ...';IJ
Crozs Section View i Styles: I2 _g! tdatch
E xigting Ground e 5 [T m—
Propozed Finizh Grade = Wweighta: | 4 —EIJ ____D|splay
DTM I Types: [3 E‘ Feset
Flacement, |———
Cancel I
Step 4. Click the OK button to close the dialog box.
Step 5. Upon reviewing the sections, it is desirable to “lock” the elements to prevent accidental
deletion or modification in later steps.
Select Edit > Select All from the MicroStation menu bar. Then select Edit > Lock to
lock the elements.
Step 6. Exit MicroStation.
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CHAPTER 13

Superelevation (Optional)

13.1 Introduction

Objectives Learn to use GEOPAK Automated Superelevation dialog box and
Autoshape Builder to apply superelevation to a roadway.

Project Manager Calculate Superelevation

Tools

Ej e
BN

Superelevation Shape Manager Tools =]
e L
= <k G s e
Menu Bar Application GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

GEOPAK supports a myriad of options for the definition of pavement on proposed cross sections.
They range from a single slope specification emanating from a baseline / profile on each section, to a
complicated multiple roadway, each with its own superelevation transitions.

The most basic is the project where no superelevation transitions are required, i.e., the roadway
slope for all pavement (if any) can be specified as a single value. In this case, the slope can be
defined with the proposed cross section processing and any additional superelevation work is not
required.

Another option is the definition of superelevation when roadways are constant widths without tapers,
i.e., turn lanes, acceleration and deceleration lanes, etc. In these areas, the automated
superelevation can be utilized, based on a user-defined design speed and considering the geometry
of the specified roadway. After careful review of the data (in ASCIl format) and overriding the
computed values, GEOPAK draws pavement representations as complex shapes into a MicroStation
2D design file.

A third option is the definition of superelevation when roadways are not constant widths, i.e., gore
areas, turn lanes, acceleration and deceleration lanes, etc. In these areas, graphic elements within a
MicroStation 2D design file are utilized to create complex shapes which define the superelevation
transitions.

A combination of these tools can be combined with a project, or even within a single roadway. The
shapeless mode is excellent for rural applications, low volume city streets, frontage roads, etc., while
the automated method quickly generates automated shapes for more complex roadways. Any area,
which cannot be defined via the automated method, can be augmented by the graphical method.

For some users, only simple narrow shapes will be required when designing new roadways or
performing slope correction for reconstruction projects. The proposed cross section criteria will
stretch the pavement out to the true proposed edge of pavement based on finding plan view elements
that represent the EOP.
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13.2 Automated Superelevation (AutoShape Input File Maker)

Project Manager

Calculate superelevation

Tools

Superelevation Shape Manager Tools

= < Gle| He| %I

The GEOPAK Superelevation package enables the user to create, edit, and run an autoshape input
file quickly, basing it on an existing COGO alignment.

A rich set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method V is available as a default,
along with the ability to employ user-defined lookup tables both for e (superelevation rate) and for
runoff length. User-defined equations may also be entered to compute these values. A thorough set
of options is available for resolving the superelevation conflicts of Reverse Curves, Compound
Curves, Broken Back Curves, and Short Curves.

GEOPAK calculates superelevation transition
locations for any alignment stored into the
coordinate geometry database. The main
superelevation dialog box is simple and
straightforward, allowing the user to select
which preference file is to be used for the
current session, as well as enabling the entry
of the typical section lane configuration in the
simple engineering terms of Number of
Lanes, Lane Widths, Median Width (if any),

gMomdai Superelevation - ML1
FHle

Design Speed: |45
Y ~| | End [Z02+00.00 ]

Preference File: |eng|ish ghanc ;I Facility: Divided 'I
& Selection; Irural _v_j L Selection: lrural _:_i

Job m-f" gj

r Station R ange

Chain: [MANLNE =] 03]

Begin: [200+00.00 @

Left | Right
and Cross Slope. More complex lane _ .
configurations may be represented as Froffe: [MEINLINE =1
needed. Tie: | Offzet vI Offzet; [0.0000
Upon computation of the superelevation %Slope | Oifset | Offset | _Dependent | =
parameters (cross slopes and stationing), the =ee 50000 20,0000
; ) ' ! -2.0000 -20.0000 -32.0000 O e
information is stored in an ASCII file, where =
the user may review and modify the i]
transitions, if desired. After reviewing the &
information, the ASCII file is executed from _ :
the Autoshape Builder to generate Create Input File: | mil_shapes.inp ey
superelevatlon Shapes' | Generate Superelevation Tranzitions 1
Job Coordinate geometry database wherein the desired chains and profiles are

Chain

Begin Station

stored.

GEOPAK baseline chain dictating the horizontal geometry for which
superelevation transitions are calculated. This chain is also called the Shape
Cluster Baseline in the Auto Shape input file.

When the chain is defined, GEOPAK populates the Begin Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.
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End Station

Design Speed

Preference File
e selection
L selection

Facility

Left / Right tabs

Create Input File

Generate
Superelevation
Transitions
Profile

Tie

Offsets

% Slope

When the chain is defined, GEOPAK populates the End Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

Design speed that determines what Design Speed is to be used either in the
tables or equations for e and length computations.

The Preferences File combo box selects which Preference File is to be used
for this computation. The various Preferences Files which are available in the
combo box are determined by what files have the .sep file extension in the
Preference Files Path on the User Directories dialog box. When it is set, the
available e and length Selection combo boxes are filled in according to the csv
file names as specified in the Preferences File. Those combo boxes
determine which table within the .csv file will be used for computation.

Facility determines whether the roadway cross section is to be divided or
undivided. This option determines two things. For the dialog box box, it
determines whether or not the values Profile, Tie (Offset or PGL), and or the
Tie or PGL values may be different. If they are different then two shape
clusters are to be generated, which usually is required for a median. The state
of the Facility option button also determines which Preference is used as found
on the Distribution tab of the Preferences dialog box.

The area enclosed in the Left / Right tabs are for the determination of values
specific to shape clusters.

NOTE: The right and left tabs contain data pertaining to each lane within each
roadway. If the Facility is undivided, then the left tab is for the left lane(s) while
the right tab is for the right lane(s). If the Facility is divided, then the right tab is
for the entire right roadway, while the left tab is for the left roadway.

ASCII file wherein GEOPAK creates the autoshape input file. DO NOT include
the extension, as GEOPAK adds .inp to the field.

Commence automatic superelevation calculations

GEOPAK profile defined as the Shape Cluster Profile in the Auto Shape input
file.

Offset - Horizontal distance from the Profile (PGL) to the Chain.

PGL Chain - Chain stored in the gpk file that the shapes will be computed
from. This chain does not require a profile be stored with it as the defined
profile will be applied to this chain.

Offsets define the dimension of the shape (usually a lane) by two offset
distances from the baseline. Note that tapers are not supported. Offset
distances are negative if measured to the left. Each lane must have the
same offset on the left as the left adjacent lane and must have the same offset
on the right as the right adjacent lane (no gaps in offsets). Computation may
not proceed if this condition is not met.

Cross slope of each shape in normal crown in percent format. A negative sign
denotes the roadway going downward, while emanating away from the PGL.
A Normal Crown section of 2.0% would, therefore, be entered as —2.0. Lane

GEOPAK 2004 Edition
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Dependent /
Independent

Edit buttons:
Add
Delete
Edit

Quick Entry

Rectify Lanes

offset values are entered in terms of master units, i.e., feet or meters.

One dependent shape, which is based on the profile, is required for each
cluster. Other shapes, drawn not based on the profile, but on adjoining lanes,
are independent. For example, turn lanes are drawn abutting next to the
mainline roadway, so they are independent. However, a lane based on the
profile for its initial elevation, such as one of the through lanes, is profile
dependent.

To add a line to the list box, type in the values in the edit fields, then click the
Add icon. To delete a line, highlight the desired line, then click the Delete icon.
To modify a line, highlight the desired line, (which is then displayed in the edit
fields), change the desired values, then click the Edit icon, which updates the
list box.

Enables the user to populate the shape cluster list boxes quickly while entering
the data using engineering terminology. When clicked, the dialog box depicted
below opens.

: | Divided -|
Mediar width: [38.0000

Lane Widths: |12.EIEIEIEI
Total Mumber of Lanes: |4
Marninal Percent Slope | -2.0000

&I Cahicel |

If Offset values have been entered that create a gap between lanes, the
Rectify Lanes option will remove this gap. Click the Rectify Lanes button

(Bottom tool to the  gn the values will be modified so that any gaps will be removed.

right of the list box)

Selection of the Generate Superelevation Transitions button performs the actual superelevation
computations. Three things happen at this point.
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First, the superelevation transitions as
computed by GEOPAK are written to
the Autoshape Input File specified by
the user (in the Create Input File field).
Second, the log file is written.

Finally, the Autoshape Input File is
loaded into the text editor running
within MicroStation. This Autoshape
Input File Editor has an icon at the top
that allows the Autoshape Input File to

Fle Edit Gileria

STedEdtormishpesp MEH|

NECIRBEEREED

“#% Superelevation Settings and Paraneters:

Project Name: C:xdatasgeo wdot roadl™17682 prj
User: C:~datasgeorvdotsroadlsprojdbs~VDOT
Fun Hame: ML1

Unit Sy=tem iz english.

Created input file "mll_shapes. inp".

Created activity log file "mll_shapes.log”.
Created on Fri, Jan 21, 2005 at 16:32.

U=zing Preference File "english standard”

Using = Selection of "rural"

U=zing Length Selection of "rural”

Using Design Speed of 45.000000.

be run. Autoshape Input files can also o
be run from the Autoshape Builder. =uto shaps
job number = 101

auto shape set
shape cluster baseline = MAINLIHE
shape cluster profile = MATINLINE
shape cluster tie = 0.0000
dependent shape
chain « offset
MAINLINE  —8.000000
MAINLINE  —20.000000
filler line station ~ =slope
200+00.000000 —2.noo00
202+00.000000 —2.0000

!Lma:1 iCDIT

13.2.1 Example - Auto Shape ASCII Input File

/* Superelevation Settings and Parameters:

Project Name: C:\data\geo\vdot\PlansPrep\17682.prj
User: C:\data\geo\vdot\PlansPrep\projdbs\VDOT
Run Name: MAINLINE

Unit System is english.

Created input file "mainline shapes.inp".

Created activity log file "mainline shapes.log".
Created on Wed, Nov 06, 2002 at 13:11.

Using Preference File "english standard"

Using e Selection of "rural".

Using Length Selection of "rural"

Using Design Speed of 35.000000.

*/

auto shape

job number = 101

auto shape set

shape cluster baseline = MAINLINE
shape cluster profile = MAINLINE
shape cluster tie = 0.0000
dependent shape
chain / offset
MAINLINE -8.0000
MAINLINE -20.0000
filler line station / slope
200+00.000000 -2.0000
206+46.876488 -2.0000
208+45.876488 4.8000 /* Curve ML-1 */
209+80.032227 4.8000 /* Curve ML-1 */
211+79.032227 -2.0000
213+13.162662 -2.0000
213431.032227 -2.6000 /* Curve ML-2 */
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219+02.785686 -2.6000 /* Curve ML-2 */

219+20.655251 -2.0000
222+06.840000 -2.0000

auto shape set

shape cluster baseline MAINLINE
shape cluster profile MAINLINE
shape cluster tie = 0.0000
independent shape
chain / offset

MATINLINE -20.0000

MAINLINE -32.0000
filler line station / slope

200+00.000000 -2.0000

206+46.876488 -2.0000
208+45.876488 4.8000 /* Curve ML-1 */
209+80.032227 4.8000 /* Curve ML-1 */
211+79.032227 -2.0000
213+413.162662 -2.0000
213+31.032227 -2.6000 /* Curve ML-2 */
219+02.785686 -2.6000 /* Curve ML-2 */
219420.655251 -2.0000
222+06.840000 -2.0000
auto shape set
shape cluster baseline = MAINLINE
shape cluster profile = MAINLINE
shape cluster tie = 0.0000
dependent shape
chain / offset
MATINLINE 8.0000
MAINLINE 20.0000
filler line station / slope
2004+00.000000 -2.0000
207+63.935312 -2.0000
208+45.876488 -4.8000 /* Curve ML-1 */
209+80.032227 -4.8000 /* Curve ML-1 */
210+61.973403 -2.0000
211+94.032227 -2.0000
213+31.032227 2.6000 /* Curve ML-2 */
219+02.785686 2.6000 /* Curve ML-2 */
220439.785686 -2.0000
222+06.840000 -2.0000
auto shape set
shape cluster baseline = MAINLINE
shape cluster profile = MAINLINE
shape cluster tie = 0.0000
independent shape
chain / offset
MAINLINE 20.0000
MAINLINE 32.0000
filler line station / slope
2004+400.000000 -2.0000
207+63.935312 -2.0000
208+45.876488 -4.8000 /* Curve ML-1 */
209+80.032227 -4.8000 /* Curve ML-1 */

210+61.973403 -2.0000
211+94.032227 -2.0000

213+31.032227 2.6000 /* Curve ML-2 */
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219+02.785686 2.6000 /* Curve ML-2 */
220+39.785686 -2.0000
222+06.840000 -2.0000

Plot Parameters
Dependent Shape

lv = 63

co = 6

lc =0

wt = 2
Dependent Text

lv = 63

co = 6
Independent Shape

lv = 63

co =1

lc =0

wt = 2
Independent Text

lv = 63

co =1

Write shapes into dgn = C:\datal\geo\vdot\PlansPrep\dl7682work.dgn

13.3 Draw Shapes into Plan View File

Project Manager None
Tools
|§§ﬂ Superelevation Shape Manager Tools =]
= 2l Gl Al 2
Menu Bar Application GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

Once the shape input file (fname.inp) has been created and reviewed, the designer can run the input
file to place the superelevation shapes into the specified graphics file. To use the interactive method
to define roadway superelevation (in a .dgn file) the designer pushes the Autoshape Builder icon
from the Superelevation Shape Manager Tools tool bar (or alternately from this same icon within the
Text Editor as described above).

Autozhape Input File: [ mi_1 shapas.inp gl

[T Display Only
Superelevation Shape Level Spmbology
[T Ovaride Input File Level Symbaology

- |

| Ciraw Superelevation Shapes ’

Input File Name of .inp file (fname.inp) created by the Automated superelevation
generation containing the transitions.

Display Only Create the shapes in “Display Only” mode. That is, they are not written to the
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design file and a view Update operation eliminates them, as does zoom in, etc.

Override Input This option is used to override the Plot Parameters settings in the Superelevation
File Level Shapes input file.
Symbology

The shapes are placed in a 2D graphics file on level 63 by default. The plot parameters can be
modified in the input file with a text editor prior to building the shapes into the graphics file or with the
User > Symbologies pull down on the Automated Superelevation dialog box.
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13.4 Shape Analysis Tools

Tools

=
=~

Cross Seclions

o - =
. i

=

Superelevation Shape Manager Tools x|

i Ao e[ @

Menu Bar Application

GEOPAK Road > Cross Sections >Superelevation Shape Manager Tools

The tools in the Superelevation Shape Manager Tools toolbox are detailed below.

Auto. Superelevation

Autoshape Builder

A

Shape Maker
Il!a.
Sk
Shape Analyst

<

Shape Profiler

>

Shape Editor

Y

Shape Selector

a2

Shape Properties

®”

Shape To DTM

K

Performs the actual calculations and stores the results in an ASCII file, known
as the autoshape input file.

Processes the autoshape input file and draws corresponding complex shapes in
the specified 2D design file.

Graphical method of drawing irregular superelevation shapes. This method is
utilized for gore areas, turn lanes, etc.

The Shape Analyst tool provides information on any point within a GEOPAK
superelevation shape.

The Shape Profiler tool provides profile information based on user-define
increments intersecting a GEOPAK superelevation shape.

The Shape Editor tool enables the user to dynamically change parameters on a
previously created shape. This includes filler line stationing, dynamic moving of
shapes, etc.

The Shape Selector tool highlights or selects shapes based on a wide range of
user queries or filters.

The Shape Properties tool provides information on any GEOPAK
superelevation shape. In addition, this shape information can be modified on
individual shapes of selections of shapes.

Provides the option to store a DTM Dat file from the superelevation shapes. In
addition, it can plot the calculated elevations into the design file at a user
specified interval.
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13.4.1 Shape Analyst

The Shape Analyst tool is extremely useful, as it provides information on any point within a GEOPAK
superelevation shape.

Job: I1|:I1 3! [T Display Only [~ Cross Section

- Elevation Information -

Chain: [MAINLINE =] PGL Elevation: 2045480
Profile :  MAINLIME FGL Slope ! 5.84 %
Station ETD+_51_1§.IEH_ Crozs Slope: 192 %
Oifset: [-22.43T681 | Longituding Slope . 817 %
Elevation: 2046909 Flow Slope . 839 %

™| Extrapolate Fixed Slope : | {1011 [
By Sta/Offset |

Dynamic |

Before using this tool, the Job Number must be selected. Upon selecting a Job Number, a Chain
must be selected that the shapes are defined relative to. If Display Only is enabled, information like
elevation and a flow arrow are drawn to the view, but they are not written as elements to the active
MicroStation file.

When the Cross Section toggle is not activated and a data point is issued within a shape, the
elevation of the data point and a flow arrow are displayed. When the toggle is activated, a dashed
line is placed through the data point, radial to the shaped cluster baseline. In addition to the elevation
and flow arrow placed at the data point, elevations are displayed where the cross section line
intersects any superelevation shape and cross slopes are labeled for each shape.

The By Sta/Offset button causes the current Station / Offset value to be projected back onto the
shape cluster baseline and the elevation of the projected point is displayed. This option can be
manual entry only and requires no data point on the screen.

The DP button works within a superelevation shape whose X, Y coordinates are utilized to compute
station / offset from the specified shape cluster baseline, which is subsequently utilized in conjunction
with the shape to compute the various slopes and elevations. After the DP button is clicked,
numerous data points can be placed. It is not necessary to click the DP button again. Each
corresponding station / offset is displayed along with the associated output information.

The Dynamic button activates the dynamic mode. As the cursor moves across the screen, any
momentary pause places the elevation and flow arrow in the MicroStation file and computes and
displays the analysis information.

The Extrapolate Fixed Slope toggle is another option supported in the Shape Analyst tool. The
option is utilized when the data point, dynamic point or station / offset is outside of the shape. When
the option is not activated, the data point is projected back to the shape's chain. The elevations at
the edges of the shape are displayed and the slope of the outside shape is projected to the data
point. When the toggle is enabled, the user defined slope is projected from the outer most shape to
the data point to determine an elevation.
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13.4.2 Shape Profiler

The Shape Profiler tool computes elevations along any GEOPAK Shape or MicroStation element at a
user specified interval. The element can be inside or outside of the shapes.

Jok: ml_ 3! [~ Dizplay Only
GraEhic Grade vI
Chain: [MAINCINE =] _Identity Shape |
From Station ; W 2!
To Station W _‘2!
Ever "I I'ID—
Elevatior Along: | Elerment Vi

[T Continuous Extrapalation [~ Complex Chain

The Job field can be populated by key in or using the Select... button. After selecting a GPK file,
click Identify Shape and data point on any shape along the desired Chain. Set the From Station
and To Station fields by keying in values or using the DP buttons.

[ncrement

|ntersect

Even should be selected when it is desired to have the elevations compute at the even station
values. Increment will allow the elevations to be computed starting at the From Station, then adding
the increment value to that station. Intersect is used with an element to compute elevations at all
locations that the element intersects the shape(s).

The Elevation Along toggle can be set to Shape or Element. When set to Shape, elevations will be
computed based on the Even/increment value along both longitudinal edges of the shape. When set
to Element the elevations are computed along the element based on the Even/Increment/Intersect
toggle.

Continuous Extrapolation allows the user to identify multiple longitudinal elements outside of the
shape area and compute elevations by a user defined Slope and one of three methods: Radial to
Baseline, Radial From Element, or Radial to Element.
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LAB 13:

Superelevation

As a reminder, our project contains distinct sections:

Section 1 4 lane divided highway with depressed median from Sta. 200+00 to Sta. 202+00.
Left side of the roadway will be resurfacing while the right side is new
construction.

Section 2 4 lane divided highway with raised median from Sta. 202+00 to Sta. 204+25. Left
side of the roadway will be resurfacing while the right side is new construction.

Section 3 4 lane undivided highway from Sta. 205+00 to Sta. 211+00.

Section 4 2 Lane highway with Entrances and Exit Ramps from Sta. 211+00 to Sta. 220+00.

Section 5 Exit Ramp (RampA)

Based on this information, normally we would need to process the Superelevation separately for each
of the above sections. Due to time constraints, we will only calculate superelevation for the
section from Sta. 205+00 to Sta. 211+00.

13.1 Automated Superelevation

Step 1.
Step 2.

Step 3.

Execute C:\data\geo\VDOT\PlansPrep\LAB13.EXE.
Open the MicroStation file ¢c:\data\geo\VDOT\PlansPrep\d17682work.dgn

Click the Calculate Superelevation button from the Road Project: 17682.prj workflow
dialog box.
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Step 4. Create a new run called ‘ML’
and click OK. Once the
Automated Superelevation [Py rEE——] A= 'I
dialog box has been invoked, the file
d!alog box on the right will be Station Range
displayed. Job: [T0 Q) Chair: [MBINONE =] 3]
Fill out the upper portion of the Dezign Speed: |45 Beqir: |2DE+DD.DD :ﬁ
dialog box as shown. Transiion 10 | Linew =| | End [ZiT+0000 ]
Step 5. The pl’Of"G from which the Preference !T'ile: |english stanc ;J Facflil}l: Undivided "I
shapes should be Computed & Selection; Iurban LI L Selection: !urban ;i
should be set to MAINLINE for Left | Right
both the Left and Right roadway Frofile: [MAINONE =]
tabs. Tie:  Offzet vI Offzat: |EI.DDDD
Step 6. The Tie option should be set to % Slope | Oiffset | Ooffset | Dependent | =l
offset and the offset value |
should be set to 0.0 to force the -
PGL (Profile Grade Line) to run 4|
along the centerline of #“
construction (MAINLINE).
Create Input Fils: | 3!
| [enerate Superelevation Transtions ||
Step 7. Press the Quick Entry icon as shown in the image below.
| Right
Tie:  Offzet vI Offzet; ID.EIEIEIEI
% Slope | Offset | Offget | Dependent I
al
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Step 8.

Fill out the Quick Entry dialog box as shown below and press OK.

sy ]

Facility:
Lare Widths:
Total Murnber of Lanes:

Maminal Percent Slope

Undivided bl I

l 12.0000
4
I -2.0000

Cancel |

§ =il

NOTE: Quick Entry can be used only if the lane configuration to the left and right sides

of the baseline are the same.

Step 9.

Provide an Input Filename (shapes.inp) to store the computed transitions for this station

range.

The dialog box should appear as shown:

Step 10.

Freterence File: |eng|ish stanc ;J
& Selection; iurban ;l

[ rsomoted Soperiovaon WL WBIEA]
File
r Station Bange ———————
Jaob: ITﬁT_ EJ Chain: mm j%j
Design Speed: FII-E— Begin: r@ﬁE-:D?D_D_ _'QI
Tranckion | I End:lW

Facility: | Undivided V I

L Selection: I urban ﬂ

Left | Right
Frofile: IM.&lNLlNE 'i.
Tie:  Offzet vI Offset: |D.DDDD
% Slope | Offzet | Difset | Dependent |
-2.0000 0.0000 12,0000
-2.0000 -12.0000 -24 0000 O

KXo

Create Input File: I_shapes.inp

al

| Generate Superelevation Tranzitions 1

Click the Generate Superelevation Transitions button to initiate the calculation of the
transitions for the Left and Right roadway.
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Step 11.  Review the computations within the Text Editor dialog box.

ii?Téﬂ:Eﬂmﬁshﬂmmjnp !i[]!ﬁl

Hle Edit Criteria

Dlz|d] & @@ <]

% Superelevation Setting= and Parameters:

Froject Name: C:»data“geowwdot*PlansPrep~17682.pr3]
T=er Ci~datargeoswwdot™~FlansPrep~projdbs~YDOT
Fun Hame! ML

Tnit Systen 1= english,

Created input file "shape=._ inp",

Created activity log file "shapes. log",

Created on Fri. Feb 11, 2005 at 14:44.

U=zing Preference File "english =tandard" —
T=zing & Selection of "urban".

T=zing Length Selection of "urban®

IT=ing De=zign Speed of 45. 000000,

* .

auto =zhape
jaob number = 101

auto shape =et

zhape cluster bazeline = MAINLIKE
zhape cluster profile = MATHLINE
shape cluster tis = 0.0000

independent =shape
chain ~ offsst
HATHLINE —24 0000
HATINLINE —-12.0000
filler line =tation - =lope
205400 . 000000 —2.0000
206+47 876489 —2.0000 _vj

|Line: 1 ol 1

Step 12. To build these shapes into the graphics file, click the Autoshape Builder
icon within the Text Editor dialog box. This will automatically draw the @
shapes into your design file on level 63.

Step 13.  Close the Text Editor dialog box as well as the automated superelevation dialog box.
When prompted to Save Superelevation settings, click Yes.

Step 14. Review the Superelevation shapes created in the design file.
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13.2 Update the Project Manager

We are completing the Plan View category of the Working Alignment Definition in Project Manager.

Step 1. From the Workflow dialog box of Project Manager, click the Define button.

Step 2. Highlight the Plan View > Shapes option and populate the Shapes Design file as shown

below:

Flar Wiew
Patterm

Frofile Wiew
Lozation

Crozs Section View
Enisting Ground
Propozed Finizh Grade

DTH

Lok |

Cancel |

Al In DGM I
Degign File: I d17ES2wmork. dgn

Step 3. Click the OK button to save the updates and close the dialog box.

Step 4. Exit MicroStation.
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CHAPTER 14

Cross Section Sheets (Optional)

14.1 Introduction

Objectives

Learn the procedures for laying out cross section sheets.

Project Manager

Cross Section Sheets

Tools Cross Sections =l
e 2 = -'12_.11 ? - X = S +I+ ly t{ £ m:
= wla] Al Almledil 4= B

Menu Bar Application None, except batch processing of an input file.

The GEOPAK sheet layout component provides an automated tool to draw cross section data in a
format suitable for producing hard-copy cross section construction drawings. The input includes
specifying sheet layout parameters as well as the graphic design file where the cross sections were
originally created by GEOPAK. The output is a MicroStation design file of the cross sections. Each
cross section is displayed as a reference file and labels such as baseline, station, offsets and
elevation are added. There are several advantages to using sheet input:

e The cross sections will be sorted in numeric order for the specified baseline.
e The cross sections will be spaced closer together.

e The original cross section file is left intact and any modifications to the cross sections will be
automatically displayed in the sheet file due to the use of reference files.

e The cross sections are placed into "sheet format" according to user specified criteria.

The parameters for each sheet are defined in a Sheet Library. In order to lay out sheets, a Sheet
Library must be attached to the current session. The name of the currently attached Sheet Library is
shown in the title bar. Sheet Libraries have an extension of xssl. An unlimited number of different
sheets can be stored within one library. When the user begins the sheet process, he selects the
desired sheet layout from the attached library, which loads the associated parameters.

If a different Sheet Library is needed, it can be attached via the menu items File > Sheet Library >
Attach. Detailed information on the set-up of the Sheet Library can be found in the online help
section entitled "Sheet Library Set-up."
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14.2 Accessing The Cross Section Sheet Layout Tool

The Cross Section Sheet tool can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Cross Section Sheet Composition. It can also be invoked from Project
Manager by clicking the Cross Section Sheets button or by selecting the Cross Section Sheet
Composition icon from the GEOPAK ROAD tool frame.

Once the Cross Section Sheet Composition tool is selected, the dialog below appears.

FHle

&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |

5 DG File
Sheet DGH File

Sheet Dimensions £ Cell
5 Search Criteria
Sheet Stack Orientation
Shest Stack Colurits
targing and Spacing
Station Labels

Offset Labels -]

#5 DGN File: | d17682xsmainline.dan _C_{:J
=5 Bageline: mm
Begin Station; W

End Station; W

e i el |

14.2.1File Menu

File > Sheet Library

TooL DESCRIPTION

New Create a new Sheet Library.

Attach Attach a Sheet Library.

Save Saves a Sheet Library.

Save As Save a Sheet Library as a new name.
File > Sheet

TooL DESCRIPTION

New Create a new Sheet in a Sheet Library.

Delete Delete a Sheet in a Sheet Library.

Copy Copy a Sheet in a Sheet Library.

Update Update a Sheet in a Sheet Library.
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File > Load V7 Input File

This option gives the user the ability to load an ASCII input file that was created in previous versions
of GEOPAK.

File > Save Settings

Saves all dialog settings in Project Manager.
File > Layout Sheets

Layout cross sections into sheet format.

File > Exit

Exit the Cross Section Sheet Composition application.

14.3 Cross Section Sheets Dialog

The left side of the dialog contains the list of parameters required to generate cross section sheets.
When each parameter is selected, the dialog changes as do the key-in fields to reflect the selected
parameter.

XS DGN File — Tells the software where to locate the cross sections. The Chain and stationing will be
filled out automatically if defined via the project manager. By default, the software will find all
elements within the confines of the cross section cell.

FHle

&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |

%5 DGN File
Sheet DGH File

Sheet Dimenzions £ Cell
5 Search Criteria
Sheet Stack Onientation
Shest Stack Colurits
targing and Spacing
Station Labels

Offset Labels -]

#5 DGN File: [ di 7ES2nsmainline. dan g_l
®5 Baseline: mm
Begin Station; W

End Station; W

e o iR |
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Sheet DGN File - Specifies which file the cross section sheets will be placed in. Also allows you to
set the horizontal and vertical scale at which they are to be laid out and the coordinate location in the
MicroStation Design file at which the sheets will be placed. If Detach Existing Sheets before
Processing is toggled on, then all elements in the file are removed and existing reference files are
detached before processing.

FHle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |

DGie 2|  SheetDGN File: [d17682ssheet dan Q|
Sheet DN File .

Sheet Dimenzsions ¢ Cell Horizontal Scale: I 10.00

5 Search Criteria Yertical Scale: |'IIJ.DD

Sheet Stack Onientation

Sheet Stack Colurins Sheet Placement Point

targing and Spacing ; !—

Station L abals Loy Left 3 [mu); | 10000000000 OE

Offzet Labels .1! Lewser Left {rmul: | 10000.000000

E | ¥ Detach Existing Sheets before Processing

E ; Attachment: | Al Sheets In Active Model -|

I :

sl !

Attachemnt: All Sheets In Active Model — All sheets are placed in the active model
One Sheet Per Model — Each sheet is placed in a separate model

One Sheet Per Model / Display All — Each sheet is placed in a separate model and
all sheet are attached to the active model

™ Detach Existing Sheets before Processing
S b Al Shests In Active Model

One Sheet Per Model
One Sheet Per Madel / Dizplay All
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Sheet Dimensions/Cell — Sheet Dimensions defines the Sheet Height and Sheet Width to be used
for the cross section sheet. When Place Sheet Cell is toggled on, the application will place a sheet
border cell from the specified cell library. A scale can be applied and the sheet cells can be placed
as Shared Cells. Sheet Offset from Cell Origin is the X and Y offset from the sheet border cell

origin.

- Section Sheet Composition: VDOTENG xssl !E
FHle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |
S DIGN File a| r Sheet Dimensions
Sheet DN File width [35.00 Height [22.00

Sheet Dime

5 Search Criteria
Sheet Stack Onientation
Shest Stack Colurits
targing and Spacing
Station Labels

Offzet Labels

¥ Place Sheet Cell

Library: | sheet2000,cel

q

Mame; | xsect

Scale |'I.EIEI

= Sheet Offset from Cell Origin

™| Place as Shared Cel

% Offset: [2.00 ¥ Offzet: [1.08 ' ﬂ]

r Sheet Cell Placement

Flace Sheet Cell in %5 Sheet File "I

There are two options for Sheet Cell Placement. The sheet border cell can be placed in the sheet
file with the cross section reference files as shown above. It can also be placed once in a reference
file then the sheet cell file is attached to the file that contains the cross section reference files as
many times as it is needed. This option is shown below.

Sheet Cell Placement

Place Sheet Cell Once in a Reference File

i

Sheet Cell Referance File:

| vzbarder. dgn

Ql
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XS Search Criteria — Indicates the search criteria (symbology) for the data to be used as input to the
sheet layout software. If you need to look farther than that (i.e. outside of the cell), you can use the
Lower and Upper Range Limit values to extend beyond the cell limits. The Horizontal Search will
look outside the limits of the Sheet Dimensions.

ngss Section Sheet Composition: VDOTENG xssl ! —I
FHle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |
S DIGN File - r #5 Element Search Criteria
Sheet DGM File

Sheet Dimenzions £ Cell

Sheet Stack Onientation
Shest Stack Colurits
targing and Spacing
Station Labels

Offset Labels -]
:"_"_"_"_"_"_"_"_":"_'5|
5 ULl L= @‘

I M I

W Lv Numbers: [1-13

I

tatch |

Diizplay I Reset

e 11 il

~ Wertical Range

Lawer Limit: I .00
|Upper Limit: I 0.00

Sheet Stack Orientation — Determines whether you want the sheets to be stacked vertically or
horizontally. Also allows you to set the maximum number of sheets you want placed per column in
the file as well as the Horizontal and Vertical spacing between sheets.

Shest Stack Colurits

targing and Spacing
Station Labels
Offset Labels -]

Verdtial Stack

HMecizental Neck

£5 Cross Section Sheet Composition: VDOTENG xssl [_]D —|
FHle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |
5 DEN File % Shest Stack Orientation:  Yertical "i
Sheet DGM File ; a I-—
Sheet Dimengions / Cell Horizontal Spacing: | £3.00
=5 Search Criteria Wertical Spacing: |35.EIEI
Irientation
Izt MHumber of Sheets per Column; |50
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Sheet Stack Columns — Determines whether you want a single stack or a double stack of cross
sections per sheet. Baseline X Offset defines the distance from the left-hand edge of the sheet to the
zero offset position (i.e. baseline) of the cross sections. If you select Double Stack, you can give an
offset value which is the distance of the second stack from the left hand edge of the sheet. There are

also options for Triple and Quadruple stacking.

- Section Sheet Composition: VDOTENG xssl —I

Sheet Dimenzions £ Cell
5 Search Criteria
Shest Stack Onientation

targine and Spacing
Station Labels
Offzet Labels

FHle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |
>5 DGN File |l ® Single Stack Easeling ¥ Offset: [T6.00
Sheet DGM File A

) Double Stack Dol 2 Lail | 3
} Triple Stack ol 3 Latt Eda
) Quadiuple Stack Cald

Margins and Spacing — Cross Section Clip Limits defines the clipping limits from the left hand edge
of the sheet. To the left of the Left Clip X Offset remains clear space and to the right of the Right Clip
X Offset remains clear space. All minimum spacing requirements as well as the maximum allowable

vertical size of any cross section is also set here.

- Section Sheet Composition: VDOTENG xssl —I

Sheet Dimensions £ Cell
5 Search Criteria
Sheet Stack Orientation
Sheet Stack Colurins
rdarging and Spacing
Station Labels

Hle
&ctive Crosz Section Sheet, [sheet x| | Layout Sheets |
5 DIGM File “ - Crozs Section Clip Limits
Sheet DGH File

Minimum Spacing From Bottam; | 1.50

Minimum Spacing From Top: I 350

Left Clip ¥ Dffzet; I 1.00
Right Clip ¥ Offset: I .00

Offzet Labels

=l
A

tinimurn Spacing Between Sections: l 1.00

b asimiunn Wertical Size: | E0.00
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Station Labels — Allows you to define the station label locations and plot parameters.

£5 Cross Section Sheet Composition: VDOTENG xssl

[ Cross Section Sheet Composition: VDOTENGxssl MBI |

Sheet Dimenzions £ Cell
5 Search Criteria
Sheet Stack Onientation
Shest Stack Colurits
targing and Spacing

FHle

&ctive Crosz Section Sheet, [sheet
[5 DGN Fie -
Sheet DGM File

¥ Label Stations

Flat Parameters; | E-

¥ Station Label < Offset 1: I 16.00
r Shaticon Labsl 2 Difsst 2 I 106
Station Label ™y Offzet; i 0.00

x| | Layout Sheets |

Offset Labels — Allows you to define the offset label positions, increments and plot parameters.

£5 Cross Section Sheet Composition: VDOTENG xssl

[ Cross Section Sheet Composition: VDOTENGxssl MBI |

Sheet Dimensions £ Cell
5 Search Criteria
Sheet Stack Orientation
Shest Stack Colurits
targing and Spacing
Station Labels

FHle

&ctive Crosz Section Sheet, [sheet
=5 DIGN File -
Sheet DGM File

¥ Label Difsets
Flot Pararneters: |?
W Offsetlabely Difset 1: [DBD
Offzet Increment [ru) I_Eh_DD__

x| | Layout Sheets |
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Elevation Labels — Allows you to control the elevation label locations, increment and plot
parameters. Add Top Elevation Label - Activating this toggle adds another elevation label above the
current labels placed within the elevation labels parameters.
placed (one on each side of the section), the top elevation is added to both.

If two sets of elevations labels are

Add Bottom Elevation Label - Activating this toggle adds another elevation label below the single
label placed within the elevation labels parameters. If two sets of elevations labels are placed (one
on each side of the section), the bottom elevation is added to both.

Hie

Active Cross Section Sheet: [«shast

-]

Sheet Stack Orientation
Sheet Stack Colurins
Marging and Spacing
Station Labels

Offzet Labels

E arthwwark Cuantity Labels
Sheet Labels
Diigital InterPlot -

¥ Label Elevations

Flat Parameters: |

¥ Elevation Label ¥ Offset 1:

¥ Elevation Label ¥ Offset 21 ISD.ED
Elevation [ncrement [mul: i 10.00

[ Add Top Elevation Label

[ &dd Battom Elevation Label

=] | Lapout Shests |

1.50

Earthwork Quantity Labels — The user can define the ASCII file that contains the earthwork quantity
information, as well as set the symbology and location of the earthwork quantity labels. This will use
the information gathered during the earthwork run to place the earthwork quantity labels on the cross

section sheets.

Hie

Sheet Stack Orientation ﬁ
Sheet Stack Columns

targing and Spacing

Station Labels

Offzat Labels

Elevation Labels

art Guantity Labels
Sheet Labels
Diigital InterPlot -

Active Cross Section Sheet: [«shast

¥ Label Earthwaork Quantities

=] | Lapout Shests |

E arthwork Cluantity File:

ID_[¥Ofiset [ Offset | Displaw | Flot |
1 [115 0,00 Sample
2 208 0.00

| earth bt
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Sheet Labels — Allows the placement of numerous labels. There are three sets of labels that can be

placed where the labels change from sheet to sheet.

These labels include Sheet Number, Begin

Station, and End Station. Any number of custom labels can also be placed. These labels would be
something that does not change from sheet to sheet such as Project Number, Designer, etc. A list of
labels can be created and each label can have it's on symbology. Location of the labels is controlled
by the DP Origin and DP Label Justification Point buttons. The DP Origin button locates the origin of
the sheet cell and the DP Label Justification Point button sets the X and Y Offset from the sheet cell

origin for the placement of the label.

FHle

Cmas Section Sheet Composition: VDOTENG xssl —I

&ctive Crosz Section Sheet, [sheet

x| | Layout Sheets |

Sheet Stack Orientation ﬁ
Sheet Stack Columns
targing and Spacing
Station Labels

Offzet Labels

Elervation Labels

E arthwork, Quantity Labels

Sheet Labels

e e e

Marne| Label o | % Offset | Dffsd Display | Plot |
Pro.,  0123-01.. 2839, 1.9. Sample EI
Proj. | 012301 3000.  195.. Sample

Sh.. 1 364 198 Sample X|
BS | #EZ.. [1.9. Sample

Rte... 123 2831 1198, Sample

Beq.. BeginS. |2554. 1200 Sample

End... |EndSta.. | 2854.. (1200 Sample
Mame; | Tupe: |SheetNumber 'I

# Offset; ID.DDDDDD Y Offset: |D.DDDDDD ﬂ
DF Origin I

Label: |

Display: | Samals

Digital InterPlot — Allows the creation of the Digital InterPlot Plot Set during the Layout Sheets

process.

FHle

Cmas Section Sheet Composition: VDOTENG xssl —I

Sheet Stack Orientation ﬂ
Sheet Stack Colurins

Marging and Spacing

Station Labels

Offzet Labels

Elervation Labels

E arthwwork, Quantity Labels
Sheet Labels

Ciigital [nkerPlot

&ctive Crosz Section Sheet, [sheet

x| | Layout Sheets |

| Create Digital InterPlot Plot Set

IPS File: | C:Adatahgeotwdotimadlhuntitled.ips

=]

QUE

! Sheet Type: | Cross Section

Open InterPlot Organizer |
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14.4 Generating Sheets

From the Files menu, the Layout Sheets option will process all [ T i
parameters that have been set in the Cross Section Sheets dialog |[Fie

box. There is also a Layout Sheets button on the main dialog. Sheet Library v

Load V7 Input Fle.
Save Settings

Layout Sheets
Exit

GEOPAK 2004 Edition
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LAB 14: Cross Section Sheets

14.1 Cross Section Sheet Layout

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Execute C:\data\geo\VDOT\PlansPrep\LAB14.EXE.
Open the MicroStation file c:\data\geo\VDOT\PlansPrep\d17682xsheet.dgn

Access Project Manager. It should automatically access the Road workflow dialog box
since we “remembered” the options in Exercise 2.

Select the Cross Section Sheets button from the Road Project: 17682.prj workflow
dialog box.

Create a new run called MAINLINE.

Select File > Sheet Library > Attach. Select
C:\data\geo\VDOT\PlansPrep\VDOTENG.xss| then click Open if the Windows File
Open dialog is used or OK if the MicroStation File Open dialog is used.

XS DGN File should already be populated with d17682xsmainline.dgn since this was set in the

Working Alignment definition of Project Manager.

| &) Cross Section Sheet Composition: VDOTENG xss| !I:{
Hie
Active Cross Section Sheet: [«shast =] Layout Sheets |

%5 DGN File
Sheet DGH File

Sheet Dimenzions £ Cell
5 Search Criteria
Shest Stack Onentation
Sheet Stack Colurins
targing and Spacing
Station Labels

Offset Labels =]

#5 DGN File: | d17682xsmainline. dgn 3}
®5 Baseline: rhmm
Begin Station; W

End Station: W

_____________

We will be using “xsheet” as the sheet name for our Cross Section Sheet layout.
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Step 6.

Click Select Sheet DGN File and select the sheet design file d17682xsheet.dgn.

Toggle on “Detach Existing Sheets before Processing”.

FHle

£5 Cross Section Sheet Composition: VDOTENG xssl

5 DGN File A
t DM File

Sheet Dimenzions £ Cell

5 Search Criteria

Sheet Stack Onientation

Shest Stack Colurits

targing and Spacing

Station Labels

Offset Labels -]

&ctive Crosz Section Sheet, [sheet

Horizontal Scale: I 10.00

x| | Layout Sheets |
ey

Sheet DEN File: [ di 7E82nshest.dgn

Yertical Scale: | 10.00

Sheet Placement Point

Lowwer Left 3 [mu); ! 10000000000 OE
Lowwer Left ™y [mu]: | 10000.000000

@
[

¥ Detach Existing Sheets before Processing

Attachment: | All Sheets [n Active Model "l

Step 7.

Select Earthwork Quantity Labels. Click Select Earthwork Data File Icon and select

the earth.txt file created in the previous chapter.

FHle

£5 Cross Section Sheet Composition: VDOTENG xssl

&ctive Crosz Section Sheet, [sheet

Sheet Stack Orientation
Sheet Stack Colurins
Marging and Spacing
Station Labels
Offzet Labels
Elervation Labels

Cuantity Labels

Sheet Labels
Diigital InkerPlot -

.:‘ ¥ Label Earthwork Quantities

x| | Layout Sheets |

IO [¥0Offset_ |'vOffset | Display | Piat |
1 115 0.00
2 205 0.00

E arthwork, Quantity File:
| earth.tat
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Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Turn off level 50 then select File > Save Settings from the MicroStation pulldown menu.

Process the cross sections onto the sheets using either the File > Layout Sheets
pulldown or by clicking the Layout Sheets button on the Cross Section Sheet
Composition dialog box.

Dismiss the Cross Section Sheet Composition dialog box by pushing the “x” in the
upper right hand corner.

When prompted to Save Settings, click Yes.

When the Cross Section Sheet Layout process is completed, you will be in the sheet file.
Review your work.

Exit MicroStation.
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CHAPTER 15

XS Reports & Limits of Construction
(Optional)

15.1 XS Reports

Objectives Create various cross section reports:

- for plan use (design elements and quantities)

- as input for other programs and/or applications of GEOPAK
- for construction layouts.

Create and draw construction limits in the plan view file.

Project Manager Reports and XS Quantities
Limits of Construction
Tools Cross Sections e
= _Ar- |-_%EE + I+ T t‘: " m::
158 Bl =g
Menu Bar Application GEOPAK Road > Cross Sections > Cross Section Reports
GEOPAK Road > Cross Sections > Construction Limits
U
The GEOPAK Cross Section Report Utility can extract up to sixteen Ser
different reports from original and design cross-sections. For each report Blue & Hed Top:
generated, the user must set the parameters of the existing and/or design Eeanrg |
cross sections. GEOPAK also provides an option to make custom
headers for each of the reports via the User pull down menu. _ Core |
DT Input |
DT Prop 3D |
15.1.1 Custom Header

HEC-2 |
HEC Ras |
Multi-Lire |

Frofile Grade |

From the XS Report dialog box, select User > Preferences. A Report Fiadial Staking |
Header dialog box will appear with all options ghosted out. To activate the T

individual fields simply toggle on the box next to the desired field. Once —I
you have completed the dialog box, the information will be saved as an Seading |
.hdr file. This allows for the creation of a separate header for each type of Slope Stake |
report. The tolerance field determines the maximum gap allowed between

cross section elements. Staking Dt
WSPRD__ |
XsList |

] Hiite
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gﬂepult Header [ x|

File

¥ Mumber Page

Talerance IIJ.D'I aaaa
Fadius af Display Circle: I 4.000000

[ Adijust Output File E stension Accarding to Fepart

15.1.2 Blue and Red Top

Based on the dialog box settings, GEOPAK determines the offset and elevation of a slope and its
breakpoints. Blue refers to the top of pavement and Red is the top of subgrade. The user must
determine this by indicating text and level, color, weight and style for each surface.

15.1.3 Clearing

The Clearing Report is useful for obtaining clearing and grubbing quantities. For each station,
GEOPAK will list the clearing distance on each side of the chain and the width of any exception. You
can obtain the results in the appropriate units. Toggle boxes for Cut Slope Rounding, Additional
Clearing in Cut and Fill, and Minimum Clearing Width are provided for increased control over the
output.

GEOPAK can also generate quantity sub-totals based on the value specified in Sub Every.

To use the Except Width option, you must have an existing ASCII file that includes the Beginning
and Ending Station and Exception Width.

Once everything is set, you can output the information to an ASCII file

15.1.4 Closure

The Closure Report provides information on the intersection point between the user defined
proposed finish grade and existing ground. In addition to the ASCII report, the designer may instruct
GEOPAK to close any gap either by drawing a vertical line between the endpoint of the proposed
finish element and the existing ground or extending the slope of the last proposed element to
intersect existing ground. The procedure will not extend existing ground. The Closure Report can
be accessed within any MicroStation cross section file by selecting Closure from the main XS Reports
dialog box.

15.1.5 DTM Input

This process generates XYZ coordinates from cross section elements and places this information into
an ASCII file for use by the DTM portion of GEOPAK. To use this dialog box simply enter the .gpk job
number, chain name and station range. GEOPAK will read the cross section elements based on
level, weight, color and style.

15-2 VDOT Plans Preparation Training GEOPAK 2004 Edition



GEOPAK"”

15.1.6 DTM Proposed 3D

This report is similar to DTM Input except that you can set both original and proposed cross sections
at the same time. This report also differs in that it makes break lines across the cross sections.

15.1.7 HEC -2

This process reads cross section elements and formats the information in an ASCII text file suitable
for use in the HEC-2 hydraulic program.

15.1.8 HEC RAS

This process reads cross section elements and formats the information in an ASCII text file suitable
for use in the HEC RAS hydraulic program.

15.1.9 Multi-Line

This report is useful in creating cross-sections for staged construction. Begin by entering the job
number, chain name and station limits. Primary cross section element parameters must be
completed before secondary element parameters. This is important due to the order in which
GEOPAK reads the information. Once all the parameters have been entered, the new cross sections
may be drawn to the design file or you may choose the display only option. An ASCII text file will be
generated.

15.1.10 Profile Grade

The Profile Grade Report is one of the most versatile reports available. It prints existing ground and
design grade elevations and low point elevations for each cross section. Additionally, this report has
the ability to search either for the low points or any text string that you specify and create horizontal
and vertical alignments and store them directly into the .gpk. Horizontal alignments created from this
report will have no curves.

15.1.11 Radial Staking

The Radial Staking Report is a specialized report created for the U.S. Federal Highway
Administration (FHWA).

15.1.12 RT 40

The RT 40 Report produces RDS based RT40 data. To use this dialog box simply fill in the job chain
name, stationing range and the parameters of the cross section elements you wish to use.

15.1.13 Seeding
Other than the usual entries, the user must enter the parameters of the elements to be seeded.

This dialog box includes slope and subtotal options as well as a way to limit the number of segments
read (By-Pass Segments). The user may also establish additional seeding specifications
(Additional Distance).
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Once all of the settings are complete, the report will produce seed or sod quantities written to an
ASCII output file for use in plan quantities.

15.1.14 Slope Stake

The Slope Stake Report is a special format report developed for the FHWA. This report generates
offsets, elevations and superelevation information for each cross section. To generate this report fill
in the usual cross section parameters plus Subgrade and Hub Staking information. When complete,
push Apply and the report is written into an ASCII file.

15.1.15 Staking Detail

The Staking Detail Report determines the tie down point between the proposed finished grade and
the existing ground. GEOPAK will list the right and left offset, elevation, and slope of the finish grade
and superelevation rate for each cross section. To create this report, fill in the project information and
desired cross section elements’ parameters. Once complete, you have the choice between two
formats, a FHWA ASCII report or a Montana DOT report (includes ditch elevations).

15.1.16 WSPRO

This report takes the cross section elements and turns them into an ASCII file for use as input in the
WSPRO hydraulic analysis program.

15.1.17 XS List

This report creates a listing of elevations and offsets for each cross section element according to user
defined parameters. You have the option of creating either an original cross section list or a design
cross section list. These reports are very similar to RDS cross section lists.
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15.2 Limits of Construction

Project Manager Limits of Construction. Note a run must be created.

Tools Cross Seclions

=
2] Hpledil & 2 B

Menu Bar Application GEOPAK Road > Cross Sections > Cross Section Reports

GEOPAK Road > Cross Sections > Construction Limits

When the Limits of Construction dialog box is invoked, the [ it !ﬂ

Limits of Construction dialog box opens. Job [T0T CurSta  200+00.00 F 1

The user must specify the Job number, the chain name, and Chain [MBINUNE x|  Tolerance [0.75000

the file containing the plan view information. The Existing | Feasts Zl0000RT |200:00.00R 1
Ground and the Proposed Finish Grade sections should | ErdSta  220:0000R1 1220-00.00F: 1
already be set correctly if Project Manager is utilized. Flan Dgn [d17682des. dan Files |
The Parameters button opens the dialog box below. The | EistngGroundline . £F~ |  pisplay |

symbology for the cut, fill, and transition construction limits

can be set in this dialog box.

- Piot Parameters for Constructio -i Paramsters | Radiusz of Dizplay I 5.000000

r Cut r Fill r Tranzition —— Tie Down Option & Tie D owns "I
| " | " | ; ‘ Apply i |

Proposed Finish Grade "dl Display |

[T Place Construction Limit | Offset Fram CL VI
Parameters I

The Place Construction Limit toggle allows the user to place various text strings along the
construction limits. Selecting the Parameters button, and making the desired changes in the dialog
box shown on the next page will set the symbology for these text strings.

[T Place Construction Limit

The Radius of Display field is the
sections.

Elewation
Depth From CL
Frefiss/Suffix

size of the display circle when GEOPAK is scanning the cross-

GEOPAK 2004 Edition

XS Reports & Limits of Construction (Optional) 15-5




GEOPAK®

The last option in the main Limits of Construction dialog box is the Tie Down Option. There are
two Tie Down Options. If the All Tie Down option is set, all tie downs within a section are plotted.
(I.e. wide medians, outer roadways, ramps, etc. may have tie downs in between the limits of the main

roadway, and the outer roadway or ramp.) If the Outer Tie Down option is selected, then only the
outmost tie downs are plotted.

Cut Prefix i Suffix i
Fill Prefix l Suffix |

Left |

&

Right |

B

RT Orientation | Relative ¥ ’D.DDDDD[

LT Orientation  Relative V! I.D.DDDDD[
RT Oifset I1D.DDDD[ LT Offzet |1D.EIEIEIEI[

Cancel |

Once the Apply button is clicked, the limits of construction and the optional text are drawn into the
plan view file at the specified symbology.
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LAB 15: Cross Section Reports, Driveway
Profiles, and Limits of Construction

15.1 Cross Section Reports

Step 1. Execute C:\data\geo\VDOT\PlansPrep\LAB15.EXE.
Uzer

Step 2. Open c:\data\geo\vdot\PlansPrep\d17682xsmainline.dgn.

Blue't Bed Top!
Step 3. Access Project Manager. Clearing |
Step 4.  Select Reports and XS Quantities. O |

DTH Input |
Step 5. From the XS Reports dialog box, select the User > Preferences

dialog box. DTM Prop 30
HELC-2 |
I o[ x]| %iReron Header . (=1} HECRAS |
| | Ale bulti-Line |

Preferences s | I Date :

Profile Grade
ﬂ‘ [T Master Heade:2 Fadial Staking |
Closure | T Master Header? | AT |

DTH Input | ™| Mumber Page e

DTM Prop 30 Talerance ID.DD1 ana —I
|_DTMPop 3D | Radius of Display Circle: [4.000000 Slops Stake |
HEC-2 I ™| adiust Dutput File Extension According to Report Staking Detail |

Ui DA I WSPHD |
Set the tolerance to .001. T
1zt |

Dismiss the Report Header dialog box. ™1 Hilte

Step 6. From the XS Reports dialog box, select the Profile Grade report.

We are going to use this report to create a Chain and Profile along our left edge of shoulder. We'll
use this information later to help in the creation of our driveway profiles.
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Step 7.

Step 8.
box.

Step 9.

Step 10.

Fill out the Profile Grade dialog box as shown.

The symbology settings for Existing

Ground Line and Proposed Finish Grade should be set correctly from the Working

Alignment Definition from Project Manager.

collection box, push the ADD button. (Store Text: EOSLOUT)

Search Text bk I

- Test

£ Profile Grade Repart [_ o] l

File

Job I 10 CurSta  200+00.00R 1

Chain [MAINONE | ||

BegSta 200+00.00R 1 I 200+0000R 1
EndSta 220+0000R 1 I 220+0000R 1
Existing Ground Line “ﬁﬁ-\bj Display |
Proposed Finish Grade 4‘?@;““‘”_‘ Display |

") Pause on Each 5

| Chiain

ensl

Beginning Faint Murnber

Stare Text: |eo_s|u:|ut
™ Store Prof |eosl ¥ Store Chain Iensl

| Frofile | Freference
Text Alig E!
X
Sta Text Aligrment VI

| [EEI]

A5C File | eosi 01 ivd

Apply 1

W Ly Mumbers: I'I fa| r- Ly Mumbers: I2-13 |
7 Colors; |1 1 7 Colors; |EI-255 ]
i Styles: i2 [l i Styles: iEI."" [l
M weights [B fa ¥ weights: [0

Match I i Match I i Reset |

To add the Text Search information to the

Click Apply.

Access COGO.

Access COGO Navigator using the icon

ot

S

or use the Tools > Navigator pulldown.

After processing is complete, dismiss the Profile Grade Report dialog
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Step 11.  Use the Chain option to see a list of the stored chains.  |F=Trem—m—ren i

Notice EOSL has been stored. calect. Tools
| Fa |
N X [Eid]
Element : | Chain Vi
M arrie | Feature |
ERL4ED DEFAULT_CHAIN
[ DEFALILT CHA&IM
MAIMLINE | DEFALILT_CHAIN
RahP, DEFAULT_CHAIN
REDBUD
Step 12.  Use the Profile option to see a list of the stored |F=Trmmm—m—rey i
profiles. Notice EOSL has been stored Select  Tools
. v o | = |
Step 13.  Exit COGO. IR EIRT
Elemert : | Profile Vi
N artie: | Feature |
Step 14. From the XS Reports dialog box, select the DTM TCH'—” |
a5
Input report. MAINLINE
MLGROUND
We'll use this report to create a proposed model (dtm) from our RAMPA
cross sections. We'll also use this information later in the creation
of our driveway profiles.
Step 15.  Fill out the DTM Input dialog box as shown and click
Apply.
| 2 Creating DTM Input File mEH|
Job [T CurSta  200+00.00F 1
Chain [MAINONE | |+ | I
BegSta  200+00.00F 1 [Z00-00.00 Fi 1 gcﬂfﬂdﬂle Hements !.ﬂ
EndSta  220+00.00R 1 [Zz0-on00 R 1 < | ]
I"'—
%5 Elements = I Display | !"' L Numbers: | 2-4
S g Colors; | 0-255
[ Pause onEach <5 i Styles: iEI."" 1
_ ; s &
&5CI File | proposed.dat File | 3 Wieights: | 015
- - Match I Reset |
| Apply i

Note: The levels for XS Elements should only refer to 2-4. These are the levels that make
up the top of Finish Grade.

§ =ul

Note that in Step 15 we only created a .dat file. This is an ascii file that is used to create
the DTM. We'll create the dtm in the next section.

Step 16.  After processing is complete, dismiss the DTM Input dialog box.

Step 17.  Also dismiss the XS Reports dialog box.
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15.2 Driveway Profiles

Step 1. Before beginning the process to create the driveway profiles, we’'ll need to create the
proposed DTM.

Select the Existing Ground button from the Road Project: 17682.prj workflow dialog
box.

Step 2. Select the previously created run ‘ground1’ and press OK.

Step 3. Select the Build Triangles icon from the DTM Tool Palette.

DTH =l

Bl s
2T

E:] Buaild Triangles|
e
%78
e s

b d

*

Step 4. Fill out the Build Triangles dialog box as shown and click Process.

Data File: | proposed.dat 3!
TIM File: | propased.tin E‘._I
Dizzolve Option: | Side "1
Side Length: m

Step 5. Dismiss the Build Triangles dialog box. When prompted to save settings, push Yes.
Dismiss the DTM Tool Palette.

Step 6. Open the Microstation design file c:\data\geo\vdot\PlansPrep\d17682work.dgn.

Note that pattern lines have been placed at the driveway locations. These pattern lines
have the following symbology: LV=51, CO=2, WT=2.

Step 7. Open the Microstation design file c:\data\geo\vdot\PlansPrep\d17682driveways.dgn.

Step 8. Select the Existing Ground Cross Sections button from the Road Project: 17682.prj
workflow dialog box.

Create a new run ‘DRIVEWAY' and click OK.
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and click Draw.

Step 9. Fill out the dialog boxes as shown
Draw Cross Seclions '
File HEdit Update Options
Job Humber: [101 ] Chain: [MaINLINE =] Ciraw |
™ DF Drigin
| Surfaces i
r Patterm
By DGM File 'i
Design File; {d1 VEB2work.dan 3]
O Lewls [ o] @ [E [a
¥ Colors 12—.21 ¥ Line [ Line Sting
V¥ Stles ’D—..;':Ij Match Reset |
¥ wieights: [2—-_:2| Dizplay
r Scale ————————— Spacing
Harizortal: ﬁ—UFDW Horizontal: w
Wertical: !w Wertical: W
Murnber of 5 by Calurmn: ﬁﬁ_

Job Number: |1D1 Vi Chain: |MAINLINE Vi Ciraw |

- Details*
TINFile: [proposedn - 1
Method:  Trianglez ¥ Type:  Line VI
r Digplay 5 ettings ——————————————— = Filter Tolerances
By Level Spmbolagy 'I [ Harizontal: W
Faatue |+ Ma Enltiss s ]| ol Wanance: ID.‘ID
r Text Settings — o
[T Elevation | 2 1o |

§ =il

Existing Surface Symbology (Iv=1,

Proposed Surface Symbology (lv = 1, co=4, Ic=0, wt=3)

co=1, lc=2, wt=5)

Step 10.  Dismiss the Draw Cross Sections

dialog box and Save Settings.

' Review the ground lines drawn. N
precisely on the existing ground
between proposed cross sections.

otice that the proposed ground line may not terminate
. This is because elevations are being interpolated

You can tie this down manually or you can use the XS Reports > Closure Report.

Step 11.  Select the Proposed Cross Sections button from the Road Project: 17682.prj workflow

dialog box.

Create a new run ‘DRIVEWAY’ and click OK.
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Step 12.

Step 13.

Step 14.

Fill out the XS DGN File category as shown:

Fles

5 DGN File - | d17682diiveways.dan File:s |

Tolerancze I 1100000

Fattarn
Ewigting Ground
Shapes

Shape Clusters
Define DGN Yariables
Define Y anables

Flot Parameters _:j

Fill out the Pattern category as shown:

#5 Proposed Cross Sections - DRIVEWAY |
FHles
5 DG File - 71 Use Warking Alignment Definition
:
iti Ground -EEMI
Shapes Chairn [MAINLINE | Select I
gzzﬁ: glgﬁe\;sa[iables Hariz. Scale |1_D— Wert Scale I'T'
Define Variables DGM File | d17682work.dan ﬂj
MRE oaietess i - Search Criteria
¥ Lv Mumbers: |51 |
rd Colars: |2 j
r .
R . B
t atch | Displa}l Reset I

Fill out the Existing Ground category as shown:

£ Proposed Cross Sections - DRIVEWAY [ O] x| |
Hiles
45 DEM File - [T Use Warking Alignment Definition
Pattern : - .
wisting Ground DGM File | d17682diveways.dan _E;_J

Shapes - Search Criteria
Shape Clusters | e
Define DGN Yariables r | —']
Define Yariables ! Ly Numbers; |1 ]
Plat Parameters _:j 73 Colors! I1 a

™ Syl I =

[ Vaights | ]

O Topee] B

td atch I Dizplay J Reset |
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Step 15.

Step 16.

Fill out the Shapes category as shown:

£5 Proposed Cross Sections - DRIVEWAY HEE I
Eles
S DGM File - [T Use Working Alignment Definition
Fattem

Shapeless I

Esizting Ground

Define DEM Yanables
Define Variables
Flot Parameters -

GEOPAK"”

Under the Shape Clusters category, add the Mainline chain and profile to the list box as

was done in previous exercises.

Shape Clusters

Define DGEM Yanables

Hiles

|
5 DGHN File - ; . | -
Pattem MAINLINE 0 Typical I
Enisting Ground Thick I
Shapes

Define Variables

Chain [MAINL| | Tie IlD.DDDDI Frof [ MAINLI ﬁelectl

Plot Pararmeters _:j .t’-‘n.dd_l Modify_l Delete_l Up J Diwwn |
~ Side Slope Condition
Define | Madily | Dalgle | Jp | |
r Criteria File
M ame | Description I
| Cisle | | |

GEOPAK 2004 Edition
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Step 17.

Select the Typical ENTR and press Apply.

RUTERY

Cel

DRANLU
DRROW
ENTR
EXFEAT
ExPYMT
ROOTMT
UNFYT
UNFYTL
URCST
URCSTL

Description

MWEW LT RECOM RT ULT DES
DRAW RIGHT OF Way LOCATIONS
ENTRANCES

EXISTING FEATURES

DRAW EXISTING PAYEMENT
ROOT MAT

UNDIVIDED MEW PAVEMENT
UNDIIDED LOCAL NEW PVMT
UNDIIDED RECONSTRUCTION
UNDIVIDED LOCAL RECON

(=] - Template

Job Mumber: 101

Press the Typical button to access the Typical Section Generator.

g Typical Sections i

Template Designed to Work with:

Mo Shape Clusters

Description !

- Range

Apply to whole Chain "!

NOTE: Press the Description button and review the documentation.

Step 18.

Your dialog box should fill out automatically and look like the following:

__Hles

=5 DG File -
Patterm

Exizting Ground

Shapes

Shape Clusters
Defire DGEN Variables
Define Variablesz

Plat Parameters

£l

Add

[
1 Tupical !
Thick !

Chain [MAINLT | Tie ] | 000001 Prof [MAINLI | Select !

| | Modify | [ Delete |

Up l Dowwn !

- Side Slope Condition

RT
Define ! hd odify I Delete ] Up Dovan I
r Criteria File 1
M arne | Description 1
enfrance.x
Add ] Delete _] Up ] D ety
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Step 19.  Select the Define Variables category. Modify the following variables as shown:

Name of Working File d17682work.dgn
Name of Cross-Section File d17682driveways.dgn
Lt Ent Take-Off Align Name EOSL

Step 20. Select the Plot Parameters category. Double click the sample graphics box under XS
Lines. Setthe symbology as below then click OK.

£ Proposed Cross Seclions - DRIVEWAY [_ Tl %] |

Biem |GEOPAK Set Feature I
- - %5 Lines

+5 DGH File - |7— G =
F'a.tte.,rn Level |Lewvel 2 hd
Exizting Ground
Shapes - Tedt O — Calor; I 0 vl
FhapsTkoters I Line Text | Sade Sy [——10 =]
Defire DGN Variables : e e —  T%]
D efirie Variahles [~ Station Text | Sarid i gight; | m—
Flot Parameters .__J [ Baseline Marne Test Satie TR Cancel I

Step 21. Under the Text section, ensure that Line Text, Station Text, and Baseline Name Text
are toggled off.

Step 22.  Toggle off all the options in the Plot section. The dialog box should appear as below.

£5 Proposed Cross Sections - DRIVEWAY [_To ] x] |
Fles

- -5 Lines
Faten i —
Pattern

Existing Ground

- Text
Shapes )
Shape Clusters [ Line Text
Define DGN Wariables [ Sistion Teid

Define Variables

i

Plat Parameters

7 Bazeline Name Text

1
el
o

Pawement Thickness 110
Fill G aps Betwesn Clusters
Transition Definitian _____!
Interzact between Clusters
Process Clusters as Indicated

Remove Skewed Effect

OO0300O010

Frocess Only Sections With Existing Ground

At this point we are ready to process the DRIVEWAY cross sections.
Step 23.  Click Files > Save Settings then click Files > Run.

Step 24. When processing is complete, click Exit to return to the Process Cross Sections dialog
box.

Step 25. Close the Proposed Cross Sections dialog box by using the “X” on the upper right of the
dialog box or by using the Files > Exit pulldown.

When prompted to Save Settings, answer Yes.

Step 26.  Use Cross Section Navigator to review the cross sections.
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15.3 Plan View Limits of Construction

Step 1.

Step 2.

Step 3.

Open the Microstation design file c:\data\geo\vdot\PlansPrep\d17682xsmainline.dgn.

From the Road workflow dialog box, select Limits of Construction. Create a run called

MAINLINE.

Populate the Limits of Construction dialog

200+00.00F 1

Tolerance I 0.7R0000

|200+00.00 R 1
[ 220+00.00 R 1

Job |1D1 Cur Sta
Chain [MAINLINE | |~ |

BegSta  200+00.00R 1
EndSta  220+00.00R 1

Plan Dgn | d17682des dgn

Files |

Existing Ground Line _Jﬁg‘z\! Dizplay |
Proposed Finish Grade 41 Display |
Parameters | Fiadius of Display [5.000000

Tie Diown Option _.ﬂligioM
[ Apply i

box as shown:

T —
W LvNuwbers [25 ,_j_l
v Colors: [O285. .E!
¥ Styles: IEIB— Ei
WV weights: [018 EI

M atih | Resat I

§=ull

NOTE: The Existing Ground Line symbology should be OK since it was set in the
Working Alignment Definition in Project Manager but the Proposed Finish Grade
symbology will need to be set as shown above.

Step 4.

Click the Parameters button to open the Plot Parameters dialog box. To access each of
the Set Feature dialog boxes, double click on the sample graphics box in each section.

Populate as shown:

Cut Fill

Tranzition —‘

Parameters I

[T Place Construction Limit | Offset From CL VI

Cancel |

Cut Fill Transition
GEOPAK Set Feature I GEOPAK Set Feature I GEOPAK Set Feature I
r Symbology r Symbology r Symbology

Level [Level 22 | Level [Level 22 =] Lewel iLeveI 22 =]
Color; [ 2 B | Color; i. 3 vi Color; ID 4 JEd

Style: |------ 5 | Stle: [——— 3 [E3| Syl [—-—-—- 4 E3|
Weight, |=—F =] Yl gight; | m— JE3| Weight, | =—F 3|
Cancel I Cancel | Cancel I
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Step 5. Click OK to close the Plot Parameters dialog box.
Step 6. Click Apply to process the Limits of Construction.

Step 7. Exit the Limits of Construction dialog box and Save Settings. Review the limits of
construction in c:\data\geo\vdot\PlansPrep\d17682des.dgn.

Since GEOPAK does not create the Limits of Construction exactly like VDOT would like to see them,
we will use a special application to update them to the correct symbology.

Step 8. From the Road workflow dialog box, select Plan View Design.
Step 9. From the Plan View Design tool palette, select D&C Manager.
Step 10.  Navigate to the category Road Design > Special Applications.
Step 11. Important! Make sure that all of your Limits of Construction are shown in View 1.
Step 12.  Within this category, double-click on the item Update LOC.
Step 13. At the following prompt, click OK.
pompt |

AlIL.O.C. must be displayed in View before processing!

Caticel I

Step 14.  Enter the Job Number as shown and click OK.

Enter GEOPAK Job Mumber:
(101

Canicel I
Step 15.  Enter the baseline name as shown and click OK.

Enter Bazeline Mame:
| MAINLINE

Cancel I
Step 16.  Set the units to English as shown and press OK.

Select Units:
Engiish M

Cancel I
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Step 17.  Set the scale as shown and click OK.

Select Scale
2 -|

Canicel I

Step 18. Dismiss D&C Manager and review the changes made to the Limits of Construction.

Step 19.  Exit MicroStation.

15-18 VDOT Plans Preparation Training GEOPAK 2004 Edition





